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INTRODUCTION, 


If  the  Planets  mov^  unifontaly  in  circles  about  the  Sun  in  the  center, 
after  ascertaining  their  periodic  times,   their  angular  velocities  in  any  given 
time  would  be  known  ;    for  the  periodic  time  is  to  any  given  time,  as  36o* 
to  the  angle  described  in  that  time.     Hence,  if  Tables  were  constructed  for 
each  planet,  showing  it*s  angular  motion  (which  is  here  usually  called  simply 
its  motion)  for  years,  days,  hours,  minutes,  and  seconds  ;  then  if  their  places 
were  once  determined  for  any  given  instant,  for  instance,  at  the  beginning  of 
some  one  year,  called  the  Epochs  their  places  at  any  other  given  time  might 
be  immediately  found,    by   applying  to  their  places  at   that   epoch,    their 
motions  .from  that  time  to  the  given  time.     But  as  their  motions  are  not 
uniform,    Tables  are  constructed  to  show  the  difference  between  their  tru/e 
places  and  the  places  where  they  would  have  been  if  their  motions  had  been 
uniform,  or  their  mean  places.     If  therefore  you  first  calculate  the  m£an 
place,  and  then  apply  that  difference,    you  get  the  true  place.     This  dif- 
ference is  made  up  of  several  parts,  called  Equations ;  and  these  arise  from 
the  elliptical  form  of  the  orbitd  (Vol.  I.  ch.  12.),  and  the  mutual  attractions 
of  the  bodies  (Vol.  11.  ch.  37.) 
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ON  THE  TABLES  OF  THE  SUN. 

were  constructed  by  M.  de  Lambre^  from  the  Observations 
and  the  Theory  of  M.  Laplace.      See   Les  M^moires 
de  Berlin,  for  1784,  1785. 

On  the  Construction  of*  the  Solar  Tables. 

L  contains  the  epochs  of  the  mean  longitude  of  the  Sun,  and  of  it's 
aee.  with  the  Arguments  of  the  inequalities  arising  from  the  actioaof 
These  epochs  are  calculated  for  the  mean  noon  of  the  first  of 
y  ibr  each  year,  according  to  the  civil  account.  The  First  Column 
jacains  the  j-ears.  The  Second  Column  contains  the  mean  longitudes,  as 
iemced  from  nearly  two  thousand  observations.  The  epoch  for  1752  was 
iietmnined  by  seven  hundred  and  twenty  of  Dr.  Bradley's  Observations, 
from  the  first  volume  published  by  Dr.  Hornsby.  The  epoch  for  1 802 
fixed  fix)m  nearly  four  hundred  passages  of  the  Sun  over  the  meridian 
observed  fix)m  1 798  to  1 802,  at  Greenwich  and  Paris ;  and  from  the  four 
eqainoxes  observed  by  the  author  with  Borda*s  circle.  From  a  comparison 
of  the  epochs  of  1752  and  1802,  the  mean  secular  motion  was  fixed  at 
ff.  O*.  45'.  45%  less  by  15''  than  in  the  author's  former  Tables.  He  therefore 
dioainished  the  secular  motion  of  the  equinoxes  by  the  same  quantity; 
vmI  this  agreed  very  well  with  the  observations  made  both  upon  the  Sun  and 
the  Stars  ;  which  shows  that  the  Sun's  motion  in  respect  to  the  ecliptic  had 
been  very  well  determined,  and  that  it  was  the  precession  of  the  equinoxes 
which  had  been  incorrectly  fixed.  The  author  makes  the  annual  precession 
50^,1.  Column  the  Third  gives  the  longitude  of  the  perigee.  Hitherto  the 
epochs  have  been  given  for  the  apogee  ;  but  as  they  must  be  taken  for  the 
perigee  for  Comets,  De  la  Caille  proposed,  that,  for  the  sake  of  uniformity, 
the  same  should  be  adopted  for  all  the  bodies  * ;   and  accordingly  it  is  here 

adopted 

*  In  the  Tables  of  the  Planets  the  epochs  are  for  the  apogee,  the  suggestion  not  having 
been  attended  to  al  the  time  when  these  Tables  were  constructed^ 
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adopted  for  the  Sun.  Column  the  Foarth  gives  tlie  argument  M  (mean  * 
anomaly  of  the  Moon)  of  the  Lunar  equation  *.  And  here,  as  in  the 
following  Arguments^  the  circle  is  supposed  to  be. divided  into  a  thousand 
equal  parts,  instead  of  degrees ;  so  that  ten  parts  answer  to  3*.  36',  and  so  in 
proportion.  For  instance;  for  the  beginning  of  the  year  1800,  the  mean 
anomaly  M  o{  the  Moon  is  A\  3'.  23'.  37'',6;  hence,  3\  3&  :  4\  3* 
23'.  37",6  ::   10  :  342  the  value  of  M  for  1800  f. 

If  A'  be  the  Argument  of  the  Lunar  equation,  M  the  mean  anomaly  of  the 
Moon,   m  that  of  the  Sun,  A  the  mean  Argument ;  then, 

J'=  ^-5,86  sin.  m  +  3,726  siiT.  (2^-M)  +  17,5  sin.  M 

+  0,31  sin.  2M+  1,65  sin.  2  A. 

This  correction  of  the  mean  motion  is  applied,  otherwise  the  error  would 
have  sometimes  amounted  to  l",2  ;  for  the  greatest  sum  of  the  inequalities 
of  the  Sun  and  Moon  is  about  8*. 

As  the  term  —  3,86  sin.  m  will  not  sensibly  vary  for  the  same  days  in 
different  years,  it  has  been  united  to  the  mean  motion  of  A  for  days  and 
months.  The  following  terms,  depending  both  upon  A  and  M,  are  contained 
in  Table  VI,  and  found  by  a  double  entry.  The  maximum  is  22  parts, 
which  is  added  to  all  the  numbers  in  Table  VI,  in  order  to  render  them 
additive ;  and  the  same  quantity  is  taken  from  the  epochs  of  A. 

The  Argument  A  in  the  Fifth  Column,  is  the  mean  longitude  of  the  Moon 

—  that  of  the  Sun,  diminished  by  22;  the  whole  circle  being  supposed  to  be 

divided  into  a  thousand  equal  parts. 

The 

♦  It  is  not  the  Enrth,  but  the  center  of  gravity  of  the  Earth  and  Moon  which  describes  the 
elh'pse  about  the  Sun;  the  Earth  is  therefore  sometimes  forwarder  than  the  center  of  gravity,  or 
the  motion  as  computed  for  an  ellipse,  and  sometimes  behind  it;  and  the  angle  which  the  line 
joining  the  center  of  gravity  and  the  center  of  the  Earth  forms  at  the  Sun,  is  the  Lunar  equation, 
showing  how  much  the  Earth  is  before  or  behind  the  center  of  gravity.  This  is  therefore  one 
correction  to  be  applied  to  the  elliptic  motion. 

f  In  Table  V.  it  will  be  more  exact  to  take  JIf  =  18  for  12  hours,  and  not  17  according  to 
our  author ;.  hence,  the  numbers  M  in  Table  I.  must  all  be  increased  by  I . 
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Tlie  Argument  B  is  the  heliocentric  longitude  of  the  Earth ;  C  is  that  of 
f^0fm»i  D  if  that  of  Man;  E  is  that  of  Jtgnter;  ^  is  that  of  Satwm. 
TbMM  Arguments  give  the  eflfects  of  the  disturbing  foices  of  the  respective 
Planets.  N  is  the  supplement  of  the  longitude  of  the  node.  In  all  these 
Arguments^  the  circle  is  divided  into  a  thousand  equal  parts,  instead  of 
degraes,  minutes^  and  seconds. 


Table  1L  is  to  find  the  epochs  of  the  same  quantities  for  twenty-six  cen- 
turies before  the  beginning  of  the  nineteenth  century,  and  fidr  twenty  centuries 
after.  The  latter  part  contains  the  motions  for  the  respective  centuries,  and 
tlie  former  contains  the  complement  of  the  motions  to  twelve  signs ;  by  which 
means  they  all  become  additive  to  the  epochs  for  the  nineteenth  century. 
In  the  former  case^  the  quantities  are  put  down  for  the  Gregorian  style 
lor  the  first  three  centuries ;  for  that  century  they  are  put  down  for  both 
the  Gregorian  and  Julian  style,  and  afterwards  for  the  Julian.  The  sup- 
plements contain  the  motions  for  a  period  up  to  ten  thousand  from  the 
nineteenth  century,  in  order  to  extend  the  epochs. 

Example  I.    To  find  the  Epochs  for  the  Year  2375. 

First,  3375  -  I875  =  600. 


Tab.  I.  . .  •  1875  - 
Tab.  II.  +    500  - 

Epochs  required  - 


// 


9.   10.  43.  27,4 
11.  29.  52.  11,7 


9.   10.  S5.  39,1 


// 


9.  10.  46.  26 
r  a     8.  35.  55 


9*  19.  22.  21 


478 
616 


94 


781 
130 


911 


280 
0 


. 


280 


&c. 
&c. 


&c. 


Example  II.    Tofi/nd  the  Epochs  for  the  Year  I696. 

First,  I896—  1596=300.    As  this  happens  after  the  Gregorian  reformation, 
we  take  -  300  G. 


Tab.  I.  .  .  1896  - 

9.  10.  38.  16,8 

9.  11.  8.  6 

835 

512 

280 

Sic. 

Tub.  II.-  300  G. 

11.  29.  41.  1,7 

11.  24.  50.  27 

414 

508 
20 

999 

&c. 

Epochs  required  - 

9.  10.  19.  18,5 

9.  5.  58.  SS 

249 

279 

8cc. 
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Example  III.  To  find  the  Epochs  for  the  Year  745  he^dre  Me 

Christian  obtcl. 

As  we  must  begin  with  the  epochs  within  the  nineteenth  oentuiy,  we  must 
add  2600  years  to  14b  before  Christ,  which  gives  1855.     Hence, 


Tab.  I.  . .  1855  - 
Tab.  II.— 8600  - 

Epochs  required  - 


// 


9.  10.  34.  18,3 
11.  22.    0.  10,0 


9.     2.  34.  28,3 


■*^ 


*  0  /  // 

9.  10.  25.  48 
10.  15.  17.  16 


7.  2.5.  43.     4 


368 

81 


411 

224 


449 


635 


279 
978 


257 


&c. 


&c. 


^i**r 


In  Tables  I,  II,  the  precession  of  the  equinox  in  longitude  is  supposed  to 
be  50^^,1  in  a^  year,  invariably;  and  the  motion  of  the  perigee  to  be  pro- 
portionable to  the  time.  Table  III.  therefore  serves  to  correct  the  errors  of . 
these  suppositions.  The  corrections  of  the  mean  longitude,  of  the  perigee, 
and  of  the  m)Ban  anomaly,  are  always  additive.  The  anomaly  is  the  difierence 
of  the  other  two,  and  renders  the  correction  of  the  perigee  unnecessaiy  in 
the  calculations  of  the  place  of  the  Sun. 

The  correction  of  the  obliquity  is  to  be  applied  according  to  the  sign,  to 
the  mean  obliquity  23*.  2^'.  57^  for  the  beginning  of  the  year  1800» 

Table  IV.  contains  the  mean  motions  for  every  day  in  the  year.  TThe  last 
column  contains  the  fraction  of  a  year.  It  is  thus  formed :  The  mean  motion 
of  the  Sun  for  one  day  is  b^.  8",33 ;  and  this  multiplied  by  1,  2,  3,  &c.  to  365, 
you  obtain  the  motions  from  the  beginning  of  the  year  to  the  c(Mnmencement 
of  every  day.     In  like  manner  for  the  other  quantities  in  the  Table. 

Table  V.  contains  the  mean  motion  of  the  Sun' for  hours,  minutes^  and 
seconds ;  including  the  Arguments  My  Ay  J5,  C. 

Thus,  by  means  of  Tables  I,  II,  III,  IV,  V,  you  may  find  the  mean  place 
of  the  Sun  for  any  given  time,  by  adding  to  the  epochs  in  Table  I,  or  as. 
deduced  from  Table  II,  the  motions  up  to  the  given  time  from  Tables  IV,  V, 
corrected  by  Table  HI. 

Tajm.b. 
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Table  VI.  has  been  already  explained. 

Table  VII.  gives  the  equation  of  the  center  for  1810,  with  the  secular 
variation  arising  from  the  change  of  excentricity'^of  the  Earth^s  orbit.  When 
the  equation  is  subtractive^  it's  complement  to  12'  is  put  instead  of  the 
equation  itself^  by  which  all  the  equations  are  rendered  additive.  By  this 
arrangeihent,  all  the  other  equations  ^re  easily  rendered  additive  without 
altering  the  epochs^  by  subtracting  from  all  the  numbers  in  this  Table^  45"'^ 
the  sum  of  the  little  inequalities,  the  nutation  excepted. 

If  «  be  the  mean  anomaly  of  the  Sun,  th^  equation  of  the  center  is 

1*.  55'.  26^352  sin.  z  +  V.  12",679  siri.  2«  +  l'',0575  sin.  3  js  +  0'',018 
sin.  4  2^,  computed  from  the  perigee. 

The  secular  variation  has  been  calculated  from  this  formula ; 
-  17",  177  sin-  « -  0'',36o6  sin.  2z-  0",0078  sin.  3  z. 

The  annual  and  sidereal  motion  of  the  perigee  is  11'',8077193  (t-  1800) 
+  0",00008 16482  (^  -  1800)*,  t  being  the  Gregorian  year  for  which  we 
compute. 

Table  VIII.  contains  all  the  equations  of  the  nutation  which  depend  upon 
the  Argument  N.  The  First  Column  is  the  Argument  iV.  The  Second  Colunm 
is  the  equation  of  the  equinoctial  points'  in  longitude.  The  Third  Column 
is  the  equation  of  the  same  points  in  right  ascension.  The  Fourth  Column 
is  to  convert  the  mean  obliquity  into  the  true.  The  Fifth  Column  contains 
the  value  of  the  term  0'',09925  sin.  iV  in  the  expression  for  the  equation  of 
time,  given  in  Table  XXX.  And  we  must  here,  as  in  that  Table,  enter 
a  second  time  with  the  Ai^ument  (2jB  +  iV  +  500)  ;  and  the  constant  quantity 
of  the  perturbations  will  be-3'',l,  if  we  substitute  the  use  of  Table  VIII. 

for  Table  XXX. 

Table  VIII.  continued^  contains  the  Solar  nutation,  as  depending  on  the 

situation  of  the  Sun ;  and  is  put  down  for  the  days  of  the  month.     See  Vol.  II. 

Art.  1024. 

If 
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If  £  be  the  mean  obliquity  of  the  ecKptic  at  the  commenoement  of  the 

year^   n  the  number  of  days  *from  the  beginning  of  the  year ;   then^  as  the 

mean  obliquity  diminishes  at  the  rate  of  about  0^^,52  in  a  year^  we.  have 

0^52  X  n 


365    :    n   ::    0'',52    : 


365 


the ' diminution  in  n  days;   ako^  the  Solar 


equation  is  0'',4345  cos.  20 ,  and  the  Lunar  equation  is  9'^63  cos.  iV;  hence^ 
the  nutation  at  the  end   of  the  n  days  is 

E  -    ^  gL^  ^  +  0^^4345  X  cos.  20  +  9^63   x  cos.  N. 

Table  VIII,  under  obliquity y   gives  the  term  9'',63  x  cos.  N\   and  the  part 


0'^52  X  n 
~365 


+  0",4345  COS.  20  is  found  in  the  following  Table. 


1  Jan. 
6 
11 


.16 
25 


30 
4  Feb. 
9 


14 

19 
24 


// 


0,41 
0,38 
0,35 


1  March 
6 
11 


16 
£1 
«6 


0,30 
0,24 
0,18 


0,12 
-  0,  5 
+  0,01 


0,08 
0,14 
0,20 


0,25 
0,28 
0,30 


0,32 
0,32 
0,30 


31   March 
5  April 
10 


15 
20 
25 


1   May 
6 

II 


16 
21 
27 


1  June 
6 
11 


10 
22 
27 


V 


+  0,28 
0,24 
0,19 


0,13 
+  0,06 
—  0,02 


0,10 
0,18 
0,26 


0,31 

0,42- 

0,49 


0,55 
0,60 
0,64 


0,66 
0,68 
0,66 


2  July 

7 
13 


18 
23 
28 


3  Aug. 
8 
13 


18 
23 
29 


3  Sept. 
8 
13 


// 


-  0,64 
0,60 
0,55 


18 
23 
28 


0,50 
0,44 
0,37 


0,30 
0,24 
0,17 


0,11 

0,06 

-  0,01 


+^,03 
0,05 
0,06 


0,07 
0,06 
0,04 


1 


3  Oct. 

9 
14 


19 
24 

29 


3 
13 


I^ov. 


18 
22 
27 


2  Dec. 

7 
12 


17 
22 

27 


// 


+  0,01 

-0,02 

0,07 


i 


0,13 
0,20 

0,28 


0,36 
0,44 
0,52 


0,60 
0,68 
0,75 


0,81 
0,86 
0,90 


0,93 
0,94 
0,96 


Table  IX.  contains  the  mean  motioii  of  the  Sun  in  right  ascension^  for 
sidereal  hours^  minutes^  and  seconds. 


Table  X. ,  and  its  Continuation,  contain  the  Lunar  equation  in  longitude. 
Part  the  First  depends  on  the  Argument  j1.  Part  the  Second  is  found  by 
entering  with  the  mean  anomaly  in  the  first  perpendicular  line,  and  Part 

the 
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the  Firtt  at  the  top.     Part  the  Third  is  found  by  entering  with  the  Argu- 
ment M  in  the  first  perpendicular  Hne^ '  and  A  at  the  top. 

From  the  sum  of  the  three  Lunar  equations  you  must  subtract  the  constant 
quantitjjr  O^^d,  and  you  get  the  whole  Lunar  equation  in  longitude. 

Table  XL'  contains  the  correction  in  longitude  arising  from  the  disturbing 
force  of  Venus ;  taken  out  by  the  double  arguments  B,  C. 

Table  XIL  contains  the  same  for  Mars ;  entering  with  the  Arguments  B,  D. 
Table  XIIL  contains  the  same  for  Jupiter;  entering  with  the  Arguments  B,  E. 

Table  XIV.  contains  the  same  for  Saturn;  entering  with  the  Arguments  B,  F. 

% 
Table  XV.  contains  that  part  of  the  aberration  of  light  of  the  Sun^  which 

lurises  from  the  excentricity  of  the  Earth's  orbit.      The  constant  part  —  20"" 

is  contained  in  the  iepochs  of  the  mean  longitude  of  the  Sun. 

To  find  the  heliocentric  longitude  of  the  Earth   (which  is  necessary  in 

calculating  the  places  of  the  Planets)^    we  omit  the  variable  part  of  the 

aberration^    and  add  180*.  (/•  2(/^  to  the  true  place  of  the  Sun^  computed 

fit>m  the  mean  equinox. 

Table  XVL  contains  the  radius  vector^  in  natural  numbers^  to  the  mean 
distance  unity,  diminished  by  0^0001,  in  order  to  render  the  equations  pro- 
duced by  the  Planets^  all  additive ;  with  the  secular  variation.  The  Argument 
is  the  mean  anomaly  of  the  Sun. 

Table  XVIL  contains  the  logarithm  of  the  radius  vector^  diminished  by 
0^0001  for  the  reason  above  stated ;  with  the  secular  variation.  The  Argu- 
ment is  the  Sun^s  mean  anomaly. 

.  Table  XVIII.   Fart  the  F^rst^  contains  one  part  of  the  equation  of  the 

radius 
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radius  vector,  by  the  Moon.  The  formula  is  +  0,00003636l  x  cos.  A.  The 
Argument  is  A.  Table  XVIII.  contirmed^  contains  the  Second  Part  of  the 
equation  of  the  radius  vector,  by  the  Moon.  The  Ailment  is,  the  mean 
'  anomaly  on  the  side,  and  the  first  part  of  the  equation  in  the  upper  or  lower 
line.  Table  XVIII.  continued,  contains  the  Third  Part  of  the  equation  of 
the  radius  vector,  by  the  Moon.  The  Arguments  are,  M  in  the  first  and  last 
perpendicular  line,  and  A  at  the  top  and  bottom  line. 

Taole  XIX.  contains  the  equation  of  the  radius  vector,  by  Venus* 
Table  XX.  contains  the  equation  of  the  radius  vector,  by  Mars. 

■ 

Table  XXI.  contains  the  equation  of  the  radius  vector,  by  Jupiter. 

Table  XXII.  contains  the  equation  of  the  radius  vector,  by  Saturn. 

In  all  the  Tables  of  the  equations  of  the  radius  vector,  we  have  omitted 
0,0000  at  the  beginning  of  the  numbers  ;  thus,  JA^  means  0,00007.47- 

The  sum  of  all  the  constant  quantities  which  have  been  added  to  make 
the  equations  additive,  has  been  taken  from  the  numbers  in  Table  XVI. 
The  Computer  therefore  has  nothing  to  do  with  any  constant  quantity.  All 
the  Tables  of  equations  have  been  computed  from  the  expressions  denoting 
their  value,  and  not  by  interpolation. 

Table  XXIII.  contains  a  correction  to  be  added  to  the  logarithm  of  the 
radius  vector,  arising  from  the  disturbing  forces.  It  has  for  it's  Arguments^ 
the  mean  anomaly  of  the  Sun  in  the  horizontal  line  above,  and  the  sum  of 
the  equations  in  the  first  perpendicular  line. 

Table  XXIV.  contains  the  Sun's  semi-diameter,  his  hourly  motion,  and 

his  horizontal  parallax.     The  Argument  is,  the  mean  anomaly  of  the  Sun. 

« 
Table  XXV.  contains  the  semi-diameter  of  the  Sun  in  mean  and  sidereal 

Vol.  III.  h  time. 


^0 
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time,   and  the  Solar  nutation;  the  latter  of  which  has  been  already  given «in 
Table  VIII. 

Tabl£  XXVL  contains  the  motion  of  the  Sun  in  Latitude*.  There  are 
four  Arguments,  A+B  +  N,  2B-C,  3C-4-B,  B-^Ey  which  are  each 
to  be  entered  in  the  Column  {Arg.)  and  the  respective  quantities  to  be  taken 

# 

out.       These    equations  are  taken   from   Laplace's  Mic.  Cel.  Tom.  III. 
p.  106,  108. 

The  sum  of  these  equations  may  amount  to  1'',  and  therefore  in  very  nice 
calculations  they  must  be  considered  ;  as  in  the  observations  of  the  equinoxes 
and  solstices ;  and  when  we  compare  the  Solar  Tables  with  good  observations. 

Table  XXVII.  contains  the  effect  of  the  motion  of  the  Sun  in  latitude, 
upon  his  longitude,  right  ascension,  and  declination. 

Let  t  be  the  latitude  of  the  Sun,  calculated  by  Table  XXVI .  for  the 
instant  of  an  observation,  0  the  Sun's  true  longitude  in  the  ecliptic,  A^  its 
apparent  right  ascension  observed,  D'  the  apparent  declination  observed, 
A  and  D  the  Hght  ascension  and  declination  of  that  point  of  the  ecliptic 
which  has  the  same  longitude  as  the  Sun,  w  the  apparent  obliquity,  that  is, 
afl^ted  by  nutation,  and  calculated  by  the  Tables  for  the  same  instant. 

Suppose  we  have  calculated  the  longitude  0'  by  the  formula,  tan.  0'  = 

' —  ;    then  0  =  0'+  *  x  tan.  w  x  cos.  0';  this  is  the  correct  longitude. 

COS.  w  ° 

The  correction  t  x  tan.  w  x  cos.  0'  is  marked  with  a  double  sign  in  the  Table; 
the  upper  sign  is  for  north  latitudes,  and  the  lower  for  south. 

Suppose    we   have  observed  the  apparent  right  ascension  A',   then    the 

^  true 


♦  The  center  of  gravity  of  the  Earth  and  Moon  describing  the  ecliptic;  the  Earth  is  out  of 
that  plane,  except  when  it  is  at  the  nodes  of  the  orbit,  which  it  describes  about  the  center  of 
gravity.  The  disturbing  forces  of  Venu?  and  Jupiter  are  also  here  considered.  These  circum- 
stances  give  the  Sun  a  latitude,  and  the  corrections  here  given  are  to  reduce  his  place  to  the 
ecliptic,  as  in  the^iext  Table. 
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•         .  .^                    ^      ^,     t  X  sin.  w  X  cos.<  0         ,         t  x  sin.  tv  x  cos.  0 
true  nght  ascension  A=A  -{ ^^^ ,  where 


cosT^I*  ,       -  -  COS.  Zyi* 

is  the  correction  of  the  right  ascension.     The  signs  in  the  Table  as  before. 
Suppose  we  observe  the  apparent  declination  D^^  then  the  true  declination 

y^      yv      fx  COS.  tv         ,             t  X  cos.  w    .     ,t  ^  i»    J    T     A- 

u^jy i=T7-,    where rsr  is  the  correction   of   declination. 

COS.  //  COS.  U 

The  signs  in  the  Table  as  before. 

The  Table  supposes  *=+l'',  and  we  multiply  the  numbers  by  the  true      ^ 
value  of  t ;   and  if  ^  be  negative^  as   in  south  latitude^  it  changes  the  signs 
of  the  terms  where  it  enters. 

Table  XXVIIl.  contains  the  Sun's  hourly  motion  in  longitude^   right 
*  ascension^  and  declination.     The  Argument  is^  the  Sun's  true  longitude. 

Table  XXIX.  is  to  convert  apparent  into  mean  time^  all  calculati(»)8 
being  made  for  mean  time.  The  Table  is  given  for  the  year  1810,  with  the 
secular  variation. 

As  the  equation  of  time  depends  (Art.  131.)  upon  the  Sun's  true  right 
ascension^  and  that  being  afiected  by  the  disturbing  forces  of  the  planets. 
Table  XXX.  is  calculated  to  give  those  effects ;  e^ch  of  which  has  a  douUe 
entry,  except  those  which  depend  upon  the  Arguments  A  and  A^.  They 
are  all  additive,  but  from  their  sum  we  must  always  subtract  3",1 . 

Table  XXXI.  contains  the  mean  motion  of  the  Sun  from  the  beginning 
of  the  civil  day,  mean  time,  to  apparent  noon. 


TO 
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TO  CALCULATE  THE  PLACE  OP  THE  SUN. 

This  will  be  best  explained  l^  canying  on  an  Example  with  the  precepts. 

Example.  To  Jind  the  Place  of  the  Sun  on  November  13,  1805, 
at  3\  42'.  29"  mean  Time  at  Greenwich. 

To  Jind  the  Sun's  Longitude. 

In  Table  L  take  the  epochs  for  the  year  1 805,  with  all  the  Arguments, 
and  place  them  in  an  horizontal  line. 

Por  this  Example,  see  the  Ti/pe  at  the  end. 

In  Table  IV.  take  the  mean  motions  of  the  same  quantities  for  Nov.  13, 
and  place  them  respectively  under  the  quantities  before  taken. 

In  Table  III.  find  the  secular  variation  of  the  mean  longitude  and  of 
the  perigee*.     .- 

i 

The  secular  variation  for  the  beginning  of  1800  is  0",3  and  for  1900  is 
2^,6,  making  an  increase  of  2'',3  in  100  years.  Now  from  the  beginning  of 
1800  to  Nov.  13,  1805,  is  5,865  years  (see  Table  IV.  for  the  fraction  of  the 
year);  hence,  100  :  5,865  ::  2'',3  :  0",1,  which  added  to 0^,3  gives  0'',4  for 
the  secular  correction  of  the  longitude  at  the  given  time.  Also,  0",0  is  the 
correction  of  the  perigee,  in  like  manner.  Put  these  respectively  above  the 
longitude  and  perigee ;  and  add  together  all  the  quantities  already  found. 

With  the  Arguments  M,  A^  enter  Table  VI.  and  take  out  the  correction 
of  Ay  and  add  it  to  A. 

In  this  example,  M=79j  ^=7^6,  which  gives  the  correction  35. 

With  the  hour  enter  Table  V.  and  take  out  the  corresponding  mean 
motion  of  longitude,  and  the  Arguments  Aj  B,  C.  And  in  the  same  Table 
take  out  the  mean  motion  for  minutes  and  seconds.     Place  these  under  their 

like 

*  The  secular  correction  of  the  mean  longitude  found  in  Table  III^  ought  to  be  applied  to 
the  longitude  of  the  Moon,  the  planets,  their  perihelions  and  nodes ;  but  this  would  not  affect 
the  mean  anomaly  and  the  Argument  of  latitude,  if  in  forming  them  we  should  employ  the 
longitude  not  affected  by  the  correction  of  this  Table. 
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like  quantities,  and  add  them  all  together  respectively,  and  the  sum  is  the 
mean  longitude,  the  perigee,  and  arguments. 

For  13t  the  mean  motion  in  longitude  is  7'-  23'',5.  For  42' the  mean 
motion  is   1'.  43",5,    and  for  2g'\    it  is  l'',2. 

The  sum  7*.  22^  18'.  l",0  is  the  mean  longitude.  And  for  IS**.  42'.  29", 
-^  =  5,  jB  =  0,  C=  1.     Add  these  to  A,  JB,  C,  before  found. 

From  the  mean  longitude  subtract  the  place  of  the  perigee,  and  you  have 
the  mean  anomaly. 

Hence,  the  mean  anomaly  is  lO*.  12*.  42'.  54",  or  10*.  12%715* 

With  the  mean  anomaly  take  out  the  equation  of  the  center  in  Table  VII, 
and  place  it  under  the  longitude.     Take  out  also  the  secular  variation. 

For  10*.  12**.  40'  the  equation  is  11*.  28^  33'.  8",S,  and  it  increases 
13",6  for  10' ;  hence,  for  2'.  54"  it  increases  3",9 ;  the  equation  is  therefore 
1  r.  28^  33'.  1 2",7. 

The  secular  equation  for  10*.  12''.  40'  is  +12",99,  and  for  10\  12*.  50' 
it  is  + 12",96  ;  therefore  for  10*.  12^  42'.  54"  it  is  +  12",98  ;  hence,  for  one 
year  it  is  0",1298;  this  is  for  1810.  Now  from  the  beginning  of  the  year 
1805  to  Nov.  13,  it  is  the  0,865  part  of  a  year;  hence,  1805,865-1810 
=  -4,135  years;  therefore  0",1298  x  -  4,135  =-0",5  the  secular  variation 
from  1810  to  1805,865  ;    place  this  -0",5  under  the  longitude. 

Find  the  Lunar  equation  in  Table  X.  and  it's  continuation. 

With  the  Argument  A  =^7 46,  Table  X.  gives  the  equation  0",0,  the  First 
Part. 

With  this  First  Part,  and  the  mean  anomaly  lOV  12*.  42',  enter  Table  X. 
continued,   Second  Part,  and  we  get  an  equation  o",2. 

With  the  Arguments  M  =  79j  -^  =  7^6,  enter  Table  X.  continued, 
Tliird  Part,  and  we  get  an  equation  (f,6. 

The  sum  0",8  of  these  three,  diminished  by  the  constant  quantity  0",5, 
gives  0",3  the  whole  Lunar  equation. 

With  the  Arguments  B,  C,  enter  Table  XI,  and  take  out  the  equation 
arising  from  the  disturbing  force  of  Venus. 

Here, 
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Here,  -8=144,  C=939,  and  the  equation  corr^ponding  is  11'',  which 
we  find  thus.  The  two  nearest  numbers  to  145  and  939,  are  140  and  940, 
corresponding  to  which  the  equation  is  10",9.  For  an  increase  of  20  in  M  T 
the  increase  of  the  equation  is  0",4,  therefore  20  :  5  ::  0",4  :  0'',1  the  increase 
for  b  m  M\  which,  as  the  equation  is  increasing  from  140  to  160,  must  be 
added  to  10^^,9.  For  an  increase  of  10  in  C,  the  increase  of  the  equation  is 
Qf'y3  ;  therefore  10  :  1  ::  0'',3  :  0'',03,  which,  as  the  equation  decreases  from 
940  to  939,  must  be  subtracted.  Hence,  the  equation  is  10",9  +  0'',1  — 
0",03  =  1 1",0.      Thus  we  must  proceed  in  all  double  entries. 

With  the  Arguments  By  2),  enter  Table  XH.  and  take  out  the  equation 
for  Mars. 

Here,  -8=144,  Z>  =  764,  and  the  equation  is  8''. 

With  the  Arguments  -8,  Ey  enter  Table  XHI.  and  take  out  the  equation 
for  Jupiter. 

Here,  JB-=144,  JE=722,  and  the  equation  is  ll'',2. 
With  V  the  Arguments  jB,  jP,  enter  Table  XIV.  and  take  out  the  equation 
for  Saturn. 

Here,  5=144,  F=541,  and  the  equation  is  0",8. 

These  equations  being  placed  under  the  secular  equation,  the  sum  of  the 
whole  is  7'»  20*.  51'.  44",5,  the  true  longitude  from  the  mean  equinox. 

With  the  Argument  A^  enter  Table  VHI.  and  take  out  the  Lunar  nutation. 
And  in  the  same  Table  continued^  witli  the  day  of  the  month,  take  out  the 
Solar  nutation. 

Here,  iV=  222,  you  have  the  Lunar  nutation  in  longitude  +  17'^,7. 

For  November  13  j  in  the  Table  continued y  you  have  —  1",0  for  the  Solar 
nutation  in  longitude. 

Find  the  variable  part  of  the  aberration  in  Table  XV,  with  the  Argument, 
mean  anomaly. 

The  anomaly  10\  12".  42'  gives  the  variable  part  of  the  aberration  -  0",2. 

The  sum  of  these  three  equations  applied  to  the  true  longitude  from  the 

mean 
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>  ■ 

mean  equinox^  gives  the  true  longitude  from  the  true  equinox^  or  the  Sun's 
true  longitude. 

The  sum  of  the  three  equations  is  + 16%5,  which  applied  to  7*.  20*.  51'.  44",5 
gives  7'.  20*.  52'.  l'',0  the  Sun*s  true  longitude. 

In  calculations  for  the  Planets,  we  take  the  longitude  computed  from  the 
mean  equinox,  to  which  if  we  add  &.  6^.  &.  20",  we  have  1'.  20*.  52'.  4'',7 
the  heliocentric  longitude  of  the  Earth. 

Tojind  the  Sun's  Latitude. 

With  the  Arguments  A^-B+N,  2  5-C,  3C-4  5,  and  B-2E, 
enter  Table  XXVI,  and  take  out  the  corresponding  equations,  and  their  sum 
is  the  latitude  /. 

Here  A  +  B  +  N=:  112,  which  gives  the  equation  -0'',4 5  ;  2  JB-  C=349 
gives  the  equation  -  o'',08  ;  3C-45  =  241  gives  the  equation  +  o",08 ;  and 
JB— 2JE  =  700  gives  the  equation  -  0",03 ;  the  sum  of  these  is-0",48the 
latitude  /• 

Tojind  the  Radius  Vector. 

With  the  mean  anomaly  enter  Table  XVI.  and  take  out  the  radius  vector. 
Apply  to  this  the  secular  variation.  Take  out  the  Li^Tia?*  equation  from 
Table  XVIII ;  the  equation  for  Fienus  from  Table  XIX  ;  the  equation  for  * 
Mars  from  Table  XX ;  the  equation  for  Jupiter  from  Table  XXI ;  and  the 
equation  for  Saturn  from  Table  XXII.  To  the  radius  vector  first  found, 
apply  all  these  equations,  and  you  get  the  true  radius  vector. 

With  the  mean  anomaly  10\  12^  42'.  54'',  or  10*.  12%715,  ehter 
Table  XVI.  Now  10\  12"  gives  9,9888233,  and  as  the  radius  vector  is 
decreasing,  we  must  subtract  the  part  corresponding  to  0*,715  ;  but  to  make 
the  additional  part  additive,  take  the  radius  corresponding  to  10*.  13**,  which 
is  too  much  by  0*^,285  ;  hence. 


lO'.  13*. 


> 
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icy.  13*  gives     .......  0,9886o.S3 

for  0,2  add      -      -----      -  4.42 

for  0,08  add      - -  I.77 

for  0,005  add     -------  o.ll 

Sum     -      -      - 0,98866.53 

'The  secular  variation  corresponding  to  10'.  12%715  is  +2.74,  and 
therefore  for  one  year  it  is  +0.0274,  which  multiplied,  by  —4,135 
(1805,865-1810)  gives -^0.113  the  secular  equation. 

With  the  Argument  ^=746  in  Table  XVIII.  you  get  the  First  Part  of 
the  Lunar  equation  3.7 1. 

With  the  mean  anomaly  10*.  12*.  42'  and  the  First  Part  3.71  of  the 
equation,  enter  the  Second  Part  of  the  Table,  and  you  get  the  equation 
-  0.0029. 

With  the  Arguments  M=79,  ^=746,  enter  the  Third  Part  of  the  Table, 
and  you  get  the  equation  0.3. 

The   sum   of  these  three  equations  is   4.01;   from  which  subtract  the 
constant  quantity  0.3,  and  you  have  the  Lunar  equation  3.71* 

With  the  Arguments  5=144,    C=939,    you  get  in  Table  XIX.  the 
equation  1.21  for  Venus. 

With  the  Arguments  JB  =  1 44,    D = 764,   you   get  in  Table  XX.  the 
equation  1 .36  for  Mars. 

With  the  Arguments  JB=144,  £  =  722,  you  get  in  Table  XXI.    the 
equation  0.65  for  Jupiter. 

With  the  Arguments  \B=  144,    F=541,    you  get  in  Table  XXII.  the 
equation  0.10  for  Saturn. 

These  equations  applied  to  the  radius  first  found,  you  get  0,98873.45  the 
true  radius  vector. 

i 

The  sum  of  the  equations  is  7-03 


To 
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To  find  the  Logarithm  of  the  Radius  Vector. 

Proceed  as  in  the  last  case,  entering  Table  XVII,  and  taking  out  the 
logarithm  of  the  radius  vector,  and  the  secular  variation.  And  with  the  sum 
of  the  equations  last  found,  enter  Table  XXIII.  and  take  out  the  corrections, 
and  apply  them. 

Entering  Table  XVII,  we  have 

for  ID'.  13* 9,99496.55 

for  0.3      -      - -  1.942 

for  0.08     -- --.  0.7768 

for  0.005 -  0.0485 



9,99499.3173 

Tiie  secular  variation  is  1.213,  and  therefore  the  variation  for  one  year 
is  0.01213,  which  multiplied  by  -4,135,  you  get  —0.05  for  the  secular 
variation  required. 

The  sum  of  all  the  small  equations  is  7-03 ;  with  which,  and  the  mean 
anomaly  10*.  12**.  42',  enter  Table  XXIII.  Now  7,  in  the  column  10*.  10** 
answers  to  8.68,  and  it  is  the  same  fpr  10*.  20' ;  therefore  it  is  the  same  for 
10*.  12**.  42'.  In  the  proportional  parts  of  the  same  column,  1.00  answers  to 
0.44,  therefore  0.03  answers  to  0.01.  Tlie  sum  of  these  two  is  8.69.  Add 
this  to  0.05,  and  the  correction  is  8.65.  HencCj  the  logarithm  of  the  radius 
vector  is  9-99507. 96. 

Or,  having  found  the  radius  vector,  ifs  logarithm  may  be  found  by  the 
common  Tables  of  logarithms. 

To  find  tlie  true  Obliauitv  of  tJie  Ecliptic. 

The  mean  obliquity  for  1800  is  23**.  27'.  57".  Find  the  secular  variation 
by  Table  III,  and  thence  the  mean  variation  from  1800  to  the  given  time, 
and  apply  it  according  to  it's  sign.  With  the  Argument  iV,  fjnd  the  Lunar 
equation  in  Table  VIII. ;    and  in  the  same  Table  continued,  find  the  Solar 

Vol.  III.  .  c  equation 
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equation.  Apply  all  these  to  23**.  27'.  57'',  and  you  have  the  true  obliquity 
for  the  given  time. 

In  Table  III.  the  secular  variation  is  found  to  be  -52",1,  ancT therefore 
the  annual  variation  is  -0",521  ;  and  the  time  from  1800  to  Nov.  13,  1805, 
is  5"jS65  years;  hence^  -0'',521  x  5,865=  —  3"  the  mean  variation  from 
1800  to  Nov.  13,   1805. 

With  tlie  Argument  iV=222  enter  Table  VIII,  and  under  Obliquity 
you  get  the  Lunar  equation  +V\7'  And  for  Nov.  13,  you  have  the  Solar 
equation  —  0",1. 

The  sum  of  these  three  applied  to  23*.  27'.  57''  gives  23\  27'.  55",6 
the  true  obliquity. 

To  correct  the  Sun's  Longitude,    on  account  of  his  Latitude.  ' 

The  correction  is  /  x  tang,  true  obi.  ecliptic  x  cos.  0  V  lo7ig. ,  /  being  the 
latitude.     The  product  of  the  two  last  is  found  in  Table  XXVII. 

Here,  /  =  -0",48,  and  the  Sun's  longitude  is  7*.  20^  52'.  And  by 
Table  XXVII,  tan.  23«.  27'.  55'',6  x  cos.  7*.  20*.  52' =  -0,28;  hence, 
the  correction  of  longitude  =  -  0",48  x  -  0,28  =  +0",13. 

To  correct  the  Sun's  Right  Ascension,   on  the  same  account. 

r^^  ^.      .    ,      sin.  true  ohl,  ecL  x  cos.  Ions.  0  ,  .  ,    n 

Tne  correction  is  /  x  ,  »  ,    -^ — ^ >    which  fraction  is 

cos.  observed  dec.  * 

found  in  Table  XXVIL 

In  this  example  the  value  of  the  fraction  is  -  0,28  ;  hence,  the  correction 
of  right  ascension  is  —  0",48  x  -  0,28  =  +  0",13. 

To  correct  the  Declination,   on  tlie  same  account. 

rrn  A.'       '         1        co^'  true  obi.  eel.         1  •  1     /»     .•       •    r       j   • 

Ihe  correction  is   —  /  x  ; -. ,    which  fraction  is  tound  in 

COS.  obs.  dec. 

Table  XXVIL 

In  this  example  the  value  of  the  fraction  is  -  0",96;  hence,  the  cor- 
rection in  declination  is   -  0",48  x  -  0^,96  =  +  o",4G. 

To 
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Tojind  the  Sun*s  Diameter,  Paraxlax,  and  Horary  Motion. 

With  the  Sun's  mean  anomaly  enter  Table  XXIV,  and  you  have  the 
semi-diameter,  parallax,  and  horary  motion  required. 

Here,  the  anomaly  is  10*.  12**.  42'  =  10*.  12*,7,  with  which  enter 
Table  XXIV,  and  you  get  \&.  12'',29  the  semi-diameter ;  8'',9  the  parallax  ; 
and  2'.  31" y2  the  horary  motion. 

Tojind  the  Sun's  Diameter  in  Sidereal  and  mean  Solar  Time. 

With  the  Sun's  true  longitude  enter  Table  XXV,  and  you  have  the 
semi-diameter  required. 

With  the  Sun's  true  longitude  ;•.  20\  52',  or  7\  21^  enter  Table  XXV. 
and  you  obtaui  the  semi-diameter  in  sidereal  time  =  T.  8'',4,  and  in  mean 
Solar  time  =  1'.  8'',2, 

Tojind  the  Sun's  Horary  Motion  in  Longitude,   Right  Ascension, 

and  Declination. 

Enter  Table  XXVIII.  with  the  true  longitude,  and  you  have  the  cor- 
respondiiig  horary  motions.. 

The  true  longitude  is  7*:  20\  52'  =  7*.  20%867  ;  for  7\  20**  the  motion  in 
longitude  is  2'.  31^12,  and  the  difFerence  is  0",32  for  5%  or  0^^,64  for  10**; 
hence,  for  0^867  it  is  0",o6 ;  and  the  horary  motion  in  longitude  is  2'.  31'',  18. 
Also,  the  horary  motion  in  right  ascension  is  2'.  33",29 ;  and  the  horary 
motion  in  declination  is  39",89,. 


Tojind  tJie  Horary  Motion  in  Right  Ascension  in  Time. 

1  4 

Multiply  the  horary  motion  in  space  by  —  ,    or  ^ ,  and  you  have  the 

horary  motion  in  time. 

Horary 
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Horary  motion  in  space       -     -     2'.  33",29 

4 


60)  10'.  13^16 


10''.  13'",  1 6   the  horary  motion. 


Hence,  the  motion  in  time  for  twenty-four  hours  is  4'.  5".  17"^76  =  4'.  5",3. 


Tojind  the  Egluation  of  Time. 

With  the  Sun's  mean  longitude  for  the  given  day,  enter  Table  XXIX. 
and  take  out  an  approximate  value  of  the  equation  of  time  ;  also,  the  secular 
variation,  and  reduce  the  latter  to  the  interval  between  the  year  1810  and 
the  given  time,  and  apply  it  to  the  equation  above  taken.  Take  this  from 
the  given  time  (supposed  to  be  apparent  time),  and  you  get  nearly  the  mean 
time.  Observe  how  much  the  equation  varies  in  one  day,  and  then  find 
how  much  it  varies  for  the  given  hour,  minute,  and  second,  and  apply  it 
to  the  equation  already  found.  Enter  Table  XXX.  with  the  Arguments 
already  found,  and  also  with  the  Argument  500  +  2B  ^  N\n  the  same  line 
as  you  enter  with  the  Argument  N^  and  take  out  the  effects  arising  from  the 
perturbations  of  the  planets*.  Apply  these,  with  the  constant  quantity 
—  3",1,  to  the  equation  last  found,  and  you  have  the  correct  equation  of 
time. 

Example.  Tojind  the  Equation  of  Time  for  Abr.  13,  1805,  at  3^.  57'.  58" 
apparent  Time. 

With  the  mean  longitude  ;•.  22\  S\  52",  or  ;•.  22^.  9',  enter  Table  XXIX. 
tod  you  get— 15'.  30",4  for  an  approximate  value  of  the  equation.  The  secular 
variation  is  -7",77,  or  -0",0777  for  one  year.  Also,  Nov.  13,  1805  -  1810 
=  1805,865- 1810= -4,135;    hence,    1    :  -4,135   ::  -0",0777   :    +  0",3  ; 

and 

*  The  perturbations  of  the  Planets  upon  the  Earthy  afiect  the  place  of  the  Sun,  and  therefore 
produce  an  effect  on  the  equation  of  time. 
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and  the  equation  thus  corrected  is  — 15'.  30",4  +  Qf\3  =  -  15'.  30'',  1 ;  which 
taken  from  3**.  57'.  58"  leaves  3^.  42'.  27",9  nearly,  mean  time.  The  equation 
diminishes  9",1  in  one  day,  and  therefore  for  3K  57'.  68"  or  3**.  58',  it 
diminishes    l",5 ;    and    as   the    equation    is   subtractive,     it   now    becomes 

—  15'.  28",6.      The  remaining  part  of  the  operation,    for  the  perturbations 

# 

of  the  planets  from  Table  XXX.  may  stand  thus : 

-15'.28",6 

With  B  =  144,  C  =  938      -      -      -  Pert.   +  0,  8 

•     B  =  144,  i>  =  764     -      -    -  +  0, 6 

B  =  144,  J5;  =5  722    -     -      -  +  0,  9 

B  =   144,  /"  =  541      -       -       -  +  0,  1 

A  =  722 0,  0 

N  =   222      ------  +0,  2 

500  +  25  +  iV=:12      -     -     -    -  +  0,  1 

Constant  quantity     -     -      -      -  —  3,  1 

Correct  equation      -      -      -     -       — 15.  29,  O 

Hence,   the  mean  time  is  3*".  42'.  29". 

The   whole  calculation  of  the  Sun's  place  is  disposed  in  the  following 
Table. 


TYPE 


22 


ON  THE  TABLES  OF  THE  SUN. 


TYPE  OF  THE  CALCULATION. 


Sec.  Equat. 

1805 

Nov.  13.. 


Longitude. 


0.    0.    0.    0,1. 

y.  10.  41.    OJ 

10.  11.  27.  52,3. 


Perigee. 


0 


7.  22. 


3> 
42' 
2')" 


8.  52,8 

7.  23,5 

1.  43,5 

1,2 


'         o        , 

0.    0.    0. 

y.    9.  34.  13 

54 


9.    9.  35.    7 
7.  22.  18.     1 


M 


611 
468 


79 


1 
705 


B 


xMeaii  Long.     7.  22.  18.     1,0 
Equat.  Ccn.    11.  28.  33.  12,7 


Sec.  Var. 
Lunar  Equat 

Hf  C    . 

B,  D    .   . 

B,  E    ,    , 

B,  F   .    , 


-0,5 

0,3 

11,0 

8,0 

11,2 

0,8 


10.  12.  42.  54 

or, 
10.  12,715 
mean  aiiom. 


706 
35 

741 
5 


279 
865 


D 


746 


144 
0 


532 
406 


938 
1 


304 
460 


144  I  939 


2Bzi  288 


764 


649 
73 


2B-C=  31^9 
2(2B-C)  =  698 
C-2(2B-C)  =  3C-4B=241 


2Ez 
Bz 

B-QEzz  700 


722 

444 
144 


512 
29 


N 


541 


222 


500  +  2/^=  790 


176 
46 


500+2B+A'=:  010 


Azz  746 
B—  144 


A-^B+Nzz  112 


.  .  •  .  . 


©Mean  Equ.|  7.  20.  51.  44,5 

+  17,7 

-  1,0 

-  0,2 


Lunar  Nut. 
Solar  Nut. . 
Aberration . 


True  Long. 


Long.  0.  . 


7.20.52.     1,0 


Radius  Vector. 

0,98866.53 

Sec.  Var -0.11 

Lunar  Equat.  ...      3.7 1 

B,C 1.21 

B,D 1.36 

B^E 0.65 

B,  F 0.10 


Log.  Radius  Vector. 

9,99499.32 

Sec.  Var —0.05 

Equation 8.69 


ff 


Log.  rad.  vec.  9,99507.96 


(}.    0.    0.  20, 


1 .  20.  52.     4,5 


I  Rad.  Vec.  .  .  0,.)8vS73.45 
The  Pertur.  .  .  .  =:  7.03 


Latitude. 

^  +  B+A'=iri  ...-0,45 
2B-C=i351..  .  -0,08 
3C-4/i=237  . . .  +0,08 
5-2£=701  . . .  -0,03 

Latitude  =  /=        —0,48 


Obi.  1800..23^  27'.57",0 
5,865  years,   \  „ 

Sec.  Var.  |  •  •  -  «>  >« 
Lunar  Nut +   1  ,7 

lar  Nut —  0,1 


/f 


Semi-diameter  of  the  Sun 16.   12,29 

Horary  Motion  in  Longitude 2.  31,20 

-                 -      •■                        8,90 

idereal 1 .     8,04 

mean 


Horizontal  Parallax 
Semi-diameter  in  Time  <  ^ 


Horary 


1. 

1 .  8,02 

2.  31,18 

39,89 
n 
Horary  Motion  in  Right  Ascension  in  Time  10.  33,24 

Motion  for  24  mean  hours 4.    5.  17,76 

or,  4.    5,3 


C  in  Longitudi 
Motion  <  in  Right  As 
(  in  Dcclinati 


So 
|Tr 


True  Obi.   =23.  27.55  ,6 


Ascension 
Declination  .  . 


Correction  of-  Longitude  on  account  of  Latitude 
=  - 0",48  X  -  0,28  =  +  0", 1 3. 

Correction  of  Right  Ascension: 

=  -  0",48  X-0,28  =  +  0",13. 

Correction  of  Declination : 

=  -0",48  X  -0,96  =  +  0", 46. 


ON 
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The  Tables  here  offered  to  the  public,  were  computed  by  M.  Burg,  and 
obtained  the  prize  offered  by  the  Board  of  Longitude  at  Paris  in  the  year 
1800.  They  are  founded  principally  upon  a  series  of  more  than  three 
thousand  two  hundred  observations  made  at  Greenwich,  from  the  year  1765 
to  1793*, 

They  were  calculated  by  what  is  called  Equations  of  Conditions ;  that  is, 
differential  equations,  expressing  the  variation  which  the  calculated  longitude 
of  the  Moon  ought  to  undergo,  when  each  of  the  uncertain  elements  which 
enter  into  the  composition  of  the  Tables,  vary  by  a  given  quantity.  Thus 
we  may  compare  the  different  elements  witli  observations,  without  being 
obliged  to  begin  the  calculations  again. 

In  a  long  series  of  observations,  the  variations  of  all  the  terms  of  the  formula 
pass  successively  nearly  through  all  their  possible  values,  both  positive  and 
negative,  and  pretty  nearly  equal  in  number ;   so  that  in  the  formation  of  the 

general 

*  Extract  of  a  Letter  from  M.  Dclambre  to   t)r.  Maskelyne. 


"  Inslitut  National,  Classe  des  Sciences  Physiques  et  Math^matiques,  Paris,  le  20  Fevrier,  1806. 
Le  Secretaire  perpetuel  pour  les  Sciences  Math^matiques  a  Monsieur  Maskblyne^  Astronome 
Royai  et  Membre  de  la  Soci^t^  Royale  de  Londres. 

'*  Monsieur^  et  respectable  Confrere, 

"  Le  Bureau  des  Longitudes  me  charge  de  vous  offrir  Sept  Exemplaires  des  Tables 
qu'il  vient  de  publier.  Get  hommage  de  sa  haute  estime  et  de  sa  reconnoissance  etoit  bien  da 
a  I'auteur  du  plus  grand  et  du  plus  precieux  recueil  d'Observations  qui  existe.  (/'est  a  cette 
source  que  nous  avous  puise  Monsieur  Blrg  et  moi  pour  la  plus  exacte  determination  dps 
coefficiens  des  equations  Lunaires  et  Solaires,  c'est  la  que  nous  avons  trouve  la  confirmation  de^ 
in^galit^s  que  la  th6orie  peut  bien  indiquer,  mais  dont  Ja  valeur  ne  pourroit  ^tre  fix^e  que  par 
des£alcul8  qui  sont  encore  au  dcssus  des  /brc^^s  de  Tanalyse ;  enfin,  c'est  a  vous  que  nous  dcvons 
Ja  connovsal^e  des  mouvemens  moyens  et  de  toutes  les  constantes  que  Tobservation  seule  peut 
donner.  Recevcz  done,  avec  bicnveillance,  uii  ouvrage  auquel  vouz  avez  si  puissamment  contribue. 
Nous  serens  tr6i  flatt^s  si  vous  jugcz  nos  Tables  digne  d'etre  employees  aux  calcuU  du  Nautical 
Almanack,  suivant  I'apparence  que  nous  en  donne  votrc  dernier  preface." 
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general  sum  of  all  the  equations  of  conditions,  all  the  variable  terms  will 
nearly  destroy  each  other,  whilst  the  constant  error,  such  as  that  of  the 
epoch,  will  be  repeated  as  often  as  the  number  of  observations ;  and  thus, 
dividing  the  sum  of  the  errors  of  the  Tables  by  the  number  of  observations, 
we  obtain  the  mean  error,  and  consequently  the  correction  of  the  epoch  for 
the  middle  point  of  time  at  which  the  observations  were  taken.  Thus  the 
epoch  for  1779  was  corrected. 

This  proceeding,  which  was  at  first  founded  upon  a  very  reasonable  pre- 
sumption, has  by  its  application  been  proved  to  be  true.  The  epoch  thus 
found  differs  scarcely  r',4  from  that  which  had  before  been  determined,  after 
having  separately  fixed  the  values  of  each  of  the  coefficients,  and  substituted 
them  into  the  equations  of  conditions.  This  epoch  therefore  may  be  con- 
sidered as  independent  of  the  different  quantities  which  enter  into  the  formula 
for  the  place  of  the  Moon ;  and  nothing  more  correct  can  be  expected. 

The  Author  considered,  that  the  mean  longitude  of  the  Moon  for  1 779  was 
the  most  certain  of  all  the  elements  in  Astronomy ;  and  that  this  longitude 
might  afterwards  serve  to  find  the  secular  inequalities,  or  the  mean  motion  of 
the  Moon,  to  the  utmost  precision,  by  a  comparison  with  another  epoch 
fixed  in  like  manner  at  a  considerable  distance  of  time  from  it.  This 
longitude  for  December  31,  1788>  at  noon,  for  the  meridian  of  Paris,  is 
2».  12**.  40'.  40'", 4,  or  rather  2\  12*.  40'.  47",4,  considering  the  secular 
equation. 

Amongst  the  equations  of  conditions,  there  have  been  found  thirteen 
hundred  which  served  to  give  the  mean  anomaly  of  the  Moon  for  1779-  The 
resulting  equation  therefor^  ought  to  be  considered  as  independent  of  the 
errors  of  the  Tables.  For  the  first  trial  differed  from  the  last  adopted  result, 
only  by  a  few  seconds ;  a  quantity  which  we  cannot  be  certain  of  in  the  mean 
anomaly  of  the  Moon,  because  it  can  have  no  sensible  influence  upon  the 
mean  longitude.  This  anomaly  is  therefore  an  element  well  established,  and 
may  afterwards  serve  to  determine  the  motion  of  the  apogee.     If  we  consider 

thQ 
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the  steular  equation,  the  anomaly  for  1779  will  be  5'.  iT.  45'.  ab'^^S;  and 
as  the  equation  itself  is  —28'',  the  true  anomaly  is  5\  IV.  44'.  57",3.  In  all 
these  calculations,  the  epochs  are  for  noon,  December  31. 

In  running  the  eye  over  the  equations  of  condition,  we  see  which  are  most 
proper  to  determine  the  coefficients.  We  then  unite  into  one  sum,  all  those 
where  the  inequalities  which  we  wish  to  correct,  are  found  positive  and  near 
their  maxima,  and  negative  near  their  maxima.  If  the  numbers  on  each  side 
be  equal,  the  difference  of  their  sums  divided  by  the  sum  of  the  sines  which 
regulate  the  inequality,  gives  immediately  the  correction  sought.  But  if  the 
number  of  observations  be  unequal,  we  must,  before  the  division,  have  regard 
to  the  error  of  the  epoch,  and  the  correction  will  then'  become  more  exact 
than  it  would  have  been,  if  founded  upon  a  greater  number  of  observations. 
The  Author  generally  united  nine  or  ten  hundred  observations,  for  eSch  of 
the  coefficients  he  had  to  determine.  In  one  case  only^  he  united  so  small 
a  number  as  six  hundred  and  sixty-eight  There  can  therefore  be  no  doubt 
but  that  the  coefficients  are  determined  to  a  very  great  degree  of  accuracy. 
For  greater  security,  however,  the  Author  corrected  them  a  second  time,  and 
the  second  determination  generally  differed  only  the  fraction  of  a  second  from 
the  first ;  and  twice  only  they  differed  so  much  as  3". 

Many  of  the  equations  given  by  our  Author,  are  not  found  in  the  Tables 
of  Mayer  and  Mason.  In  frequently  comparing  the  calculations  with  the 
o1)8ervations,  the  Author  -oflen  remarked  -differences  which  he  could  not 
attribute  to  the  errors  of  observation,  for  they  were  constant  during  many 
successive  days.  He  suspected  therefore,  that  they  might  be  owing  to  some 
equations  still  unknown,  or  which  might  have  been  neglected.  This  induced 
him  to  examine  all  the  equations  of  May£r,  which  had  not  been  employed 
by  Mason  ;  these,  however,  he  found  to  be,  for  the  most  part,  so  small,  that 
they  might  be  neglected. 

From  the  Author's  own  experience,  and  from  a  great  number  of  the 

Greenwich  observations  which  he  had  occasion  to  examine  and  compare,  he 

had  no  doubt  of  the  existence  of  four  new  equations,  of  which  he  had  found 
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the  coefficients  above  2'^;  but  others,  whose  coefficients  were  below  1'',  he 
thought  doubtful.  According  to  Mayer,  the  theory  demanded  the  equations ; 
but  it  appeared  certain,  that  the  coefficients  could  not  be  greater  than  3". 
The  Greenwich  Observations  appeared  proper  to  settle  these  coefficients. 
Almost  all  the  inequaUties  of  the  Moon's  longitude  have  a  short  period.  The 
smaller  the  number  of  Stars  observed,  the  more  we  may  hope  the  errors  will 
be  combined  in  all  possible  ways  in  the  different  sums  which  are  formed  for 
determining  the  coefficients.  We  might  then  obtain  an  exact  value,  if  the 
places  of  the  Stars  were  not  determined  wth  the  utmost  accuracy,  provided 
the  same  Stars  were  always  chosen,  and  the  same  number  of  observations 
were  made  for  the  positive  and  negative  maximum.  Such  observations  were 
found  amongst  those  made  at  Greenwich,  the  accuracy  of  which  cannot  be 
doubted.  But  when  it  happens,  that  by  the  discovery  of  some  inequality 
hitherto  unknown,  there  arises  a  certain  error,  and  this  error  appears  to  be 
the  same  for  all  the  Stars,  it  only  affects  the  mean  longitude.  Correcting 
therefore  the  epoch,  we  need  not  fear  any  sensible  error  in  determining  the 
coefficients. 

Various  were  the  attempts  of  the  Author  to  ascertain  the  cause  of  the 
errors,  and  to  perfect  the  Tables.  He  found  the  eiTors  of  latitude  never 
exceeded  10".  The  most  remarkable  of  the  corrections  of  latitude,  is  a  new 
equation  discovered  by  M.  Laplace,  the  Argument  of  which  is  the  true 
longitude  of  the  Moon.  The  Author  fixed  this  equation  by  eight  hundred 
and  sixty-six  observations.  It  has  for  it's  coefficient  -  8^',  and  varies  as  the 
sine  of  the  true  longitude  of  the  Moon.  This  equation  makes  a  change  in 
the  inclination  of  the  Lunar  orbit.  The  Greenwich  Observations  have  given 
the  following  coefficients : 

+  5**.  8'.  40\8  sin.  arg.  lat.  -  5'',o  sin.  3  arg.  lat.  * 

The 

*  Let  /  be  the  inclination  of  the  orbits  A  the  argument  of  latitude^  /  the  latitude ;    then, 
sin.  /  =:  sin.  /  x  sin.  A,  and  /  zz  sin.  /  X  sin.  A  +  ;r-T  sin.  /     x  sin.  A    +  ;r  .  ••  sin.  i*  X 

Sin.  A 
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The  Author  made  no  sensible  correction  to  the  place  of  the  node.  By- 
fifteen  hundred  and  twenty-nine  observations,  he  found  the  supplement  of 
it's  longitude  to  be  9*.  lO®.  34'.  6^',  including  the  secular  equation ;  and  without 
it,  9*.  10**.  34'.  11",2,  agreeing  very  nearly  vnth  Mayer's  determination. 

Amongst  the  first  attempts  to  perfect  the  Lunar  Tables,  the  Author  adopted 

the  flatness  of  the  Earth   — —  ;   but  with  this  he  found  the  parallax  too  great. 

To  give  further  light  upon  this  subject,  he  compared  a  great  number  of  the 
greatest  north  and  south  latitudes,  and  found  that  the  parallax  must  be 
diminished ;  but  still  this  diminution  would  not  suffice.  He  then  suspected 
the  refractions  of  Bradley,  and  diminished  his  horizontal  refractions  10''  or 
11".  He  also  attempted  to  determine  the  parallax  fi"om  the  length  of 
a  pendulum  under  the  equator ;  and  the  result  was  found  to  agree  with  the 
observations  in  higlier  latitudes.  Another  method  was,  by  the  occultations  of 
fixed  Stars  observed  at  the  same  time  in  very  different  latitudes ;  and  this 
gave  a  diminution  of  10".  But  the  most  decisive  circumstance  was  this, 
that  the  observations  made  at  the  same  time,  both  at  the  Cape  of  Good 
Hope   and  in  Europe,    gave  bf\l   for  the  equatorial  parallax,   the   flatness 

being 
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The  diameter  of  the  Moon  was  deduced  firom  the  occultations  of  Stars. 
The  direct  measures  made  with  Dolland's  micrometer  gave  the  same 
results. 

The  mean  annual  motion   in   longitude,    assumed  by  the  Author,  was 

4'.  9^ 

r 

sin.  -4*  +  &c.  =  f  sin.  ^  +  ^  sin.  I    +  --  sin.  i*  j  sin.  -^  —  (  ^  ^in.  /     +  -tt  sin.  I   j 

fin.  SA  +  { -—  sin.  i*  )  sin.  5-4— &c. 
\d40  / 

If  /  =  5«.  8'.  47",    we  have    /  =  5».  8'.  40",77  sin.  A  -  6",2  sin.  3A+  0",01  sin.  5  A. 

This  second  coefficient  diiflers  from  that  stated  above ;  the  coeffi.cient  5",0  is  perhaps  a  little 
iOO  small. 


28  ON  THE  TABLES  OF  THE  MOON. 

4*.  9^  2^^  4^^859  as  results  from  the  observations  of  Bradley  compared  with 
the  epoch  of  1779*  It  ^^  of  ^^^  ^^^  consequence  to  have  the  mean  motion 
exacts  as  any  error  in  that  would  produce  an  en-or  always  increasing. 

The  Tables  having  been  thus  formed^  he  compared  his  calculaltions  with 
the  new  observations,  and  it  was  very  remarkable^  that  during  many  lunations, 
the  Tables  gave  the  longitude  always  too  great,  the  errors  varying  but  little, 
the  least  being  4'^,8,  and  greatest  23'\6,  making  the  difference  19'\2.  He 
concluded  therefore,  that  the  errors  of  all  the  equations  could  not  amount  to 
more  than  lO'^. 

He  suspected,  therefore,  that  the  epochs  of  1801  and  1802  were  too  great 
in  his  Tables,  but  he  did  not  then  see  the  cause  of  the  error.  To  diminish 
the  mean  motion  could  not  be  justified  by  the  preceding  observations,  and 
he  could  not  wait  for  those  which  were  to  follow ;  and  he  had  less  reason 
to  suspect  the  error  of  the  epoch  for  1779-  Th^  discovery,  however,  by 
M.  Laplace  of  a  new  equation  y  sin.  (apog.  ([  +  2  long.  Q  d  —  3  apog.  o  ) 
relieved  him  from  all  his  difficulties. 

All  the  preceding  attempts  to  correct  the  mean  motion  became  doubtful, 
in  consequence  of  this  new  equation ;  and  would  have  remained  so,  if 
M.  Laplace  had  not  pointed  out  the  law  upon  which  it  depends.  To  separate 
the  two  unknown  quantities,  he  sought  for  those  observations  which  would 
give  the  mean  motion  independent  of  this  new  equation  ;  and  this  equation 
very  nearly  vanished  in  1802.  Another  time  adapted  to  this  purpose  was 
in  1712,  provided  proper  data  could  be  procured ;  but  the  Author  did  not 
know  of  any  observations  at  that  time,  upon  which  he  could  rely  for  their 
accuracy.  The  occultations  of  Aldebaran,  at  the  beginning  of  the  preceding 
century,  appeared  best  calculated  for  this  purpose,  as  the  immersion  and 
emersion  of  a  Star  of  the  first  magnitude,  can  be  observed  with  great  accuracy ; 
and  as  the  proper  motion  of  this  Star  is  now  very  well  settled,  it's  place  at 
any  time  can  be  very  accurately  determined.  ^ 

To  obtain  the  position  of  Aldebaran  at  the  beginning  of  the  precedin  j 

century. 
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century,  the  Author  compared  the  right  ascension  of  this  Star  for  1800  with 
that  of  1760.  » According  to  the  last  determination  of  Dr.  Maske^yne,  the 
right  ascension 

For  1800  was 66"".    4\  lf\7 

1760,  by  Bradley,  Mayer,  and  Lacaille  .     .     65  .  32  .  37,  7 


Motion  in  forty  years 


31  .  40 


By  calculation,  we  can  determine  the  difference  between  this  motion,  and  that 
of  the  forty  preceding  years;  and  upon  this  principle  we  find  the  right 
ascension  for  1700  to  be  64*'.  41'.  27'', 2. 

In  Hke  manner,  the  Author  determined  the  declination;  adopting 
M.  PiAZzfs  determination  for  1800,  as  it  appears  to  have  been  made  with 
great  care. 

The  Author  supposed  the  obliquity  of  the  ecliptic  to  be  23**.  27'.  66*^,8, 
according  to  the  determination  of  Dr.  Maskelyne  and  Mechajn,  with 
a  diminution  of  50"  in.  100  years.  With  these  elements,  he  found  the 
latitude  and  longitude  of  the  Star  for  each  of  the  given  times. 

Upon  these  principles,,  the  Author  has  found  the  errors  of  the  Tables  in 
latitude  and  longitude  to  be  as  follows : 


1669,    Aug.  18,  at  Paris 

Nov.     8,  at  Marseilles 

1700,  Jan.      2,  at  Marseilles 

at  Bologne 

1701,  Feb.    16,  at  Perpignan 
Sep.    22,  at  Paris 

1717*    Sep.    25,  at  Paris 

1718,  Feb.      9,  at  Paris 

1719,  Apr.    22,  at  Paris 
Oct.    30,  at  Pkris 


Longitude. 
-3,1 

-16,2 
-19,2 

+    1,8 
-6,4 

-  1  ,0 
+   4,5 

-  3  ,6 
-6,1 


Latitade. 
-  5",2 


-3,7 

+6,5 


+  5,3 

-4  ,8 


The  sign  +  indicates  the  latitude  and  longitude  too  great,  and  —  too  little. 


If 
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If  into  these  calculations  we  introduce  the  equation   y  sin.  (apog.  <L  + 
3  s  —  3  apog.  0  ),  we  shall  have  the  following  quantities : 

Mean  long.  1699,6  -  0,387  y  =  long-  of  the  Tables  -    6",9 

1699,8  -  0,380y  = +3,1 

1700,0- 0,375  y= -16,2 

1701,1  —  0,340y  = -    1  j8 

1701,7  -  0,320y  = +    6  ,4 

1717,7  +  0,218y  = +    1  ,0 

1718,1  +0,230y  = -4,5 

1719,3 +0,270y= +3,6 

1719,8 +  0,288y= ,    .  -    6,1 

Mid.  mean  long.  1 709  -  0,088^  =  long,  of  the  Tables  -  2 1",4  =  5*.    W  45'.   3^0 
But*  1802 +  0,048  y =7.24.24.15,0 

Mean  motion  in  93  years  +  0,136y     .      .     .     2  .  22  .  39  .  12  ,0 
In  the  Tables  this  motion  is 2.22.39.21,6 

DiiSerenee  in  93  years        9  ,6 

'"  ■  »   ' 

If  therefore  ni  be  the  error  of  the  mean  motion  in  one  year,  we  have  (dividing 
0,136  and  9^6  by  93) 

ni  +  0,0015 y  =  -  0,1032,    and   m'=   -  0,1032  -  0,0015y. 
In  like  manner,  from  the  observations  made  in  1736,  1738,  and  1739,  the 
Author  found  the 

Mean  long.  1738  +  0,799y  =  long,  of  the  Tables  +  0'',4  =  1'.  6^  8\  31'',3. 

In  1775 J  ^n^9  and  1777?  ^^  mean  error  of  the  Tables  of  the  Author  was 
—  \'\  according  to  the   observations  made   at   Greenwich,   which  gave  the 
following  equation : 

Mean  long.  1776  +  0,804 y  =  long,  of  the  Tables-  1''  =  V.  14*.  31'.  26'',8  ; 

hence, 

*  By  the  Author^s  own  observations.     In  all  these  calculations,  the  epoch  is  for  Bee.  31, 
at  noon. 
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hence.      The  mean  motion  in  38  years  +  0,005^     -      =  0*.    8"*.  22\  55'',5 
The  Tables  of  the  Author  gave  -     -     -     -     -     0.    8.  22.  54  ,53 

Difference  in  38  years       -------  o  ^97 

» 
Dividing  therefore  0,005  and  0",97  by  38,   we  get, 

m'  +  0,0001y  =  +  0,0255,    and   m'  =  +0,0255— 0,0001y. 
The  mean  of  these  two  values  of  tnf  is 

,  m'  =  -  0,0388  —  0,0008 y. 
After  having  obtained  the   correction  of  the  mean   motion,  in  a  manner 
independent  of  this  new  equation,  it  becomes  easy  to  determine  its  coefficient. 
This  the  Author  has  done  by  the  following  comparisons. 

According  to  the  Tables  of  Mason,  reduced  to  the  meridian  of  Paris,  the 
epoch  of  the  mean  longitude  for  l/sS  is  9*.  0**.  56'.  54'',4,  firom  which 
we  obtain  this  equation : 

Mean  long.  1756  +  0,9993^  =  9*-  ^'*-  *^'-  S^'^^- 
To  this  longitude  add  the  motion  for  46  years,  as  above  determined ;  and  to 
the  term  +  0,999y   unite   the   term   46  x  -  0,0008y  =  ^  0,037y*,  and 
we  have 

Mean  long.  1802  +  l,036y  =  7*.  24*.  24'.  27'',02. 
But,  according  to  the  observations  of  the  Author, 

Mean  long.  1802  +  0,048  j^  =  7*.  24^  24'.  15"; 
and  by  subtr.  0,988 y  =  11",02,  and  y  =  +  ll",l. 
By  several  comparisons  made  in  the  same  manner,  the  mean  of  all  the  values 
gave  y  =  1 4",9 ;  the  equation  therefore  becomes 

+  14",9  sin.  (apog.    ^  +  2  S3  -3  apog.  O), 
of  which,  the  en'or  probably  does  not  exceed  1"  or  2". 

Hence,  we  have  the  mean  annual  motion  of  the  Moon  4*.  29®.  23'.  4'',7993., 

The 


•  The  error  of  the  mean  annual  motion  being  —  0,0008 y,  as  depending  upon  y,  it  becomes 
additive  to  make  the  correction.-- 
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The  mean  of  all  the  observations  made  at  Oreenwich,  from  1765  to  1794> 
gives 

Mean  long.   1779  +  0,697  y=  2*.  l2^  40'.  40 V- 
But  for  the  beginning  of  1779*  the  coefficient  of  y  is  0,737 ;  the  Author  has 
therefore  taken^  for  the  foundation  of  the  epochs  of  his  new  Tables, 

Mean  long.   1779  =  2\  13*.  40'.  40^,4  -  0,737  y  =  2*.  12*.  40'.  29^,4 ; 
and  hence  the  mean  lon^tude  for  1802  is  7'-  24"*.  24'.  14'',9. 

By  means  of  these  corrections,  amongst  the  observations  of  the  Author 
he  has  found  only  two  where  the  error  exceeded  10",  and  they  were  marked 
doubtful.  He  hopes,  therefore,  that  the  errors  will  very  seldom  be  found  to 
amount  to  10"  or  12".  The  perfection  to  which  the  Tables  are  now  reduced, 
are  altc^ether  owing  to  the  discovery  of  this  new  equation. 

The  Author  concludes  his  memoir,  with  some  remarks  upon  the  annual 
motions  of  the  mean  anomaly  and  node. 

The  observations  of  Flamstead  and  of  Bradley,  compared  with  those  of 
Dr.  Mask£LYN£,  agree  very  nearly,  and  give  2*.  28®.  43'.  19",086  for  the 
ftnnual  motion  of  the  mean  anomaly.  And  this  is  confirmed  by  the  Author^s 
own  observations.  In  respect  to  the  node,  the  epoch  of  Mason  for  1756 
compared  with  that  of  1779^  ^v^  the  annual  mean  motion  19"*.  19'.  43",311. 
From  many  eclipses  observed  at  the  beginning  of  the  last  century,  it  has  been 
found  l9^  19^.  43",414.  The  Author  has  talien  the  mean  a9^  19'.  43",36  ; 
but  he  thinks  that  the  observations  of  1802  require  that  the  longitude  of  the 
node  should  be  diminished  about  1'.  These  observations,  however,  being  but 
few  in  number,  he  leaves  it  to  future  observations  to  settle  this  point. 

When  the  Board  of  Longitude  at  Paris  received  the  Tables,  the  first 
object  was  to  compare  them  with  the  best  and  latest  observations,  those  made 
at  Greenwich  and  Paris ;  in  all,  one  hundred  and  thirteen,  without  counting 
the  thirty  which  M.  Burg  himself  made. 


Tlie 
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The  mean  longitude  for  1801,  deduced  from  fifty-one  Observations ") 

of  Dr.  Maskelyne  in   1779  and  1800,  has  been  found  to  be  3    ^''  ^^°*   ^'  ^^ '^ 

Twenty-eight  Observations  at  Paris  in  1801,  1802,  give  ------  3  .  15.   1 .  21 ,5 

Twenty-four  Observations  at  Greenwich  in  1801,  1802,  give  -  -  —  3  .  13  .   1  .  25,0 
Three    Observations   of  M.  Burg,     taking  into   consideration  ) 

3",8  which  Dr.  Maskelyne  added  to  the  right  ascension  of  >   3.  15.   1.  24,8 

all  the  Stars>  give   --------  —   —   —  — -) 

The  mean  of  all  is-   - 3.  15.  1.24,4 


'««• 


But  this  quantity  is  too  great  by  10^,2  for  the  secular  equation,  and  by   1",1   for 
the  equation  of  M.  Laplace  ; 

Hence,   the  mean  long. 3'.  15*.     1'.  13",l 

Motion  for  12  hours 6.  35.  17, 5 

Mean  long,  for  1"  of  January,  at  Paris -....      3.  21.  36.  30 ,6 

M.  Burg  made  it  4'^  more.  He  also  made  the  secular  motion  in  longitude 
7'.  10^  52'.  43'',48. 

In  the  Tables  of  Mayer,  there  are  only  fourteen  equations  of  longitude. 
Mason  introduced  eight  more  equations  which  Mayer  had  given  in  his 
Theory,  but  which  he  thought  of  too  little  consequence,  or  too  uncertain, 
to  be  introduced  into  his  Tables.  M.  Burg  proved  the  necessity  of  the 
equations  introduced  by  Mason,  and  added  six  others  which  were  new. 

The  new  equations  added,  have  for  their  coefficients  2'',1,  2",2,  V'ySj  V\3 
l'',2,  and  I'^^l.  The  sum  of  all  these  corrections^  if  they  conspired  at  their 
miocima,  might  produce  1'  in  the  longitude.  The  diiSerence  of  the  two  Tables 
sometimes  amounts  to  this  quantity ;  but  this  must  not  be  attributed  to  these 
corrections,  which  very  seldom  amount  to  a  quarter- of  this  quantity,  but  to 
the  diect  arising  from  the  secular  equations  of  the  anomaly  and  node,  and  of 
an  equation,  of  which  the  period  is  1 85  years,  without  which  we  could  never 
have  determined,  either  the  epochs,  the  mean  motions,  or  the  arguments 
of  the  principal  inequalities.  The  Tables  may  now  continue  for  somC:  time, 
without  requiring  any  further  correction. 

Vol,  III.  e  Formation 
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Formation  of  the  Lunar  Tables. 

Table  L  contains  the  epochs  of  the  mean  longitude  of  the  moon,  the 
mean  anomaly,  and  the  supplement  of  the  node,  for  mean  noon  of  the  first 
of  January,  according  to  the  civil  account ;  with  their  secular  equations. 

The  secular  equation  consists  of  two  parts,  of  which  one  is 

10'',18l621268n*  +  0'',01 85384408  n' 
according  to  M.  Laplace  (M/c.  Cel.  Tom.  IIL  p.  273),  n  being  the  number 
of  years  from   1700.      The  other  equation  is  that  of  185  years.      These 
equations  are  united  and  put  into  one  Table,  to  facilitate  the  computations. 

The  secular  equation  of  the  mean  anomaly  =  4,00052  x  secular  equation 
of  longitude. 

The  secular  equation  of  the  node  =  0,735452  x  secular  equation  of 
longitude.      It  is  additive  like  the  two  preceding,    but  becomes  subtractive 
^  when  applied  to  the  supplement  of  the  node. 

For  past  or  future  ages,  the  longitudes  must  be  corrected  by  the  Third 
of  the  Solar  Tables.  This  correction,  common  to  the  perigee  and  longitude, 
becomes  of  no  effect  in  respect  to  the  mean  anomaly. 

This  same  correction,  additive  for  the  node,  becomes  subtractive  for 
the  supplement ;  but  it  reduces  itself  to  nothing  for  the  argument  of 
htitude,  which  we  may  form  vnth  the  supplement  of  the  node  and  of  the 
longitude  not  affected  by  this  equation. 

Table  IL  gives  the  quantities  to  be  added  to  the  epochs  for  the  nine- 
teenth century  in  Table  I,  in  order  to  obtain  the  epochs  for  the  corresponding 
year  in  any  other  age. 

This  Table  has  two  supplements,  to  be  used  when  we  want  the  epochs 
not  within  the  limits  of  the  first  Table. 

After  having  added  to  the  epochs  for  the  corresponding  year  in  tlie 

nineteenth 
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nineteenth  century^  the  quantities  taken  from  Table  II.  corresponding  to 
the  number  of  centuries  between  the  nineteenth  and  the  given  century,  we 
must  add  the  secular  equations  for  the  given  year,  taken  from  Table  III ; 
to  which  must  be  applied,  the  correction  of  the  longitude  in  the  Third  of 
of  the  Solar  Tables,  to  be  added  to  the  longitude,  but  not  applied  to  the 
anomaly ;  and  subtracted  from  the  supplement  of  the  node. 

Example.     Tojind  the  Epochs  of  the  Moon  for  the  Tear  2375. 


■VMM 


For  1875  

For    500 


Longitude. 


For  2375  

Tab.  III.  2300  .  .  . 
Prop.  Parts  of  1      50 
100  years      \      25 


Solar  Table  III. 
Epochs  for  2375 


6.  29.  55.  27,7 
1.  16.  41.  16,2 


8.  16.  36.  43>9 

6.  10,5 

1.    7,4 

33,7 


Anomaly. 


// 


5.  22.  42.  40,5 
7.  11.  50.  53,1 


8.  16.  44.  35,5 
+  47 


8.  16.  45.  22,5 


4.  33,  33,6 

24.  42,0 

4.  29,5 

2.  14,7 


Supp.  of  the  Node. 


// 


11.     7.  23.  53>2 
10.   10.  45.  47,6 


g.   18. 


1.     5.     4.  59,8 


9.  40,8 

4.  33,0 

57,0 

28,5 


9.    18. 


3.  42,3 
-47, 


9.    18.     2.  b5,S 


^^-^m 


mi  ■  ■>■■» 


For  the  year  143/5  we  take  1875^  and  the  difference  is  12500;  this 
we  may  divide  into  1 2000  and  500  ;  500  we  take  from  Table  II ;  and  in 
the  second  supplement^  we  take  the  movements  for  2000  years,  and  multiply 
them  by  6^    and  we  get  the  motions  for  12000.      And    in   Uke  manner 

we  must  proceed  in  every  other  case. 

* 

/ 

Tabl£  III.  contains  the  secular  equations  of  the  longitude,  anomaly,  and 

the  supplement  of  the  node,  for  every  century  within  its  limits ;    that  is, 

for  1000  years  before  Christ^  to  3500  after. 

Table 


*• 
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*f  AMJK  IV.  coolEiiis  an  equation  of  longitude  of  a  very  long  period, 
^l^s^xyv^rcd  by  M.  Laplace  ;  of  which  the  formula  is 

-f  14'',0  sin,  (mean  anom.  ^  -long,  i   +  2 sup.  node  +  3  perigee  0) 
=  —  14'',0  (  -  perigee  ([  -  2  long,  a  +3  perigee  0  ) 
=  14*',0  ( +  2  long,  a  +perigee  d  —  3  perigee  0 ). 

« 

For  the  nineteenth  century,  this  and  the  preceding  Table  are  of  no  use, 
as  the  particular  equations  are  contained  in  Table  I. .  But  for  other  centuries, 
v:e  omit  these  particular  equations,  and  use  Tables  III,  IV. 

« 

Table  V.  contains  the  mean  motions  of  longitude,  anomaly,  and  supple- 
ment of  the  node,  for  days. 

Table  VI.  contains  the  mean  motion  of  the  same  quantities  for  hours, 
minutes  and  seconds. 

Table  VI  L  is  the  first  of  the  equations  of  longitude.  All  the  numbers 
here  have  beeii  increased  by  1 2^,  in  ordfer  to  make  them  all  additive. 

Table  VIII.  is  the  second  equation  of  longitude,  and  the  constant 
quantity  20^'  is  added  to  make  the  equation  additive.  Equation  III.  has  20'" 
lidded,  Ekiuation  I V.  has  1 0""  added.  Equation  V.  has  2'  added.  Equation  VI . 
has  r.  33'  added.  Equation  VII.  has  l'  added.  Equation  VIII.  has  3" 
added.  Equation  IX.  has  1' added.  Equation  X.  has  1^  added.  Equation  XI. 
has  2'  added.  Equation  XII.  has  1^',1  added.  Equation  XIII.  1ms  3'  added. 
Equation  XIV.  has  1'  added.  Equation  XV.  has  2'',3  added.  Equation  XVI. 
has  IV  added.  Equation  XVII.  has  lo''  added.  Equation  XVIIL  has  2' 
added.  Equation  XIX.  has  10"'  added.  Equation  XX.  has  20'^  added. 
Equation  XXI.  has  1^'  added.  Equation  XXII.  has  V\2  added.  Equation 
XXIIK  has  1(/'  added*    Equation  XXIV.  has  W  added. 

Thus 
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Thus  all  the  Tables  of  the  equations  of  longitude^  from  Table  VII,  to 
Table  XXX,  including  twenty-four  equations,  have  all  Iheir  numbers 
increased,  in  order  to  render  them  additive.  All  these  constant  quantities 
together  make  2*.  The  Arguments  are  at  the  Head  of  the  Tables,  and  the^ 
equations  are  immediately  taken  from  them,   and  require  no  explanation. 

Table  XXXI.  contains,  for  the  mean  anomaly,  a  correction  depending 
on  the  mean  anomaly  of  the  Sun.  And  to  render  the  equations  all  additive, 
the  constant  quantity  IT.  28*»  is  added  to  them  all.  This  equation  added 
to  the  twenty-four  preceding  equations,  gives  the  correction  of  the  mean 
anomaly.  The  sum  of  the  constant  quantities  for  the  twenty-five  equations, 
is  1 2*,  or  an  entire  circle  ;   and  consequently  it  is  nothing. 

Table  XXXII.  serves  to  correct  the  supplement  of  the  node.  All  the 
numbers  have  been  increased  by  11*.  29*.  22',  in  order  to  render  them 
additive. 

The  sum  of  the  twenty-four  equations  in  longitude  being  too  great  by 
2*^  (the  sum  of  all  the  constant  quantities  which  have  been  added  to  render 

« 

them  all  additive),  the  equation  of  the  center  in  Table  XXXIII.  has  been 
augmented  by  1 1*.  28%  to  render  it  additive ;  and  the  longitude  thus  found, 
is  increased  1 2*,  or  nothing. 

In  Table  XXXIV.  the  constant  quantity  38'  has  been  added,  in  order  to 
render  the  equations  additive.. 

In  Table  XXXV.  the  constant  quantity  2'  has  been  added  for  the  same 
purpose. 

In  Table  XXXVl.  the  constant  quantity  1 V.  29*.  20'  been  has  added 

for 
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for  the  like  reason.  These  three  constant  quantities  make  12*^  or  nothing; 
the  longitude ns  therefore  not  affected  by  them.  ' 

By  this  means^  the  equations  are  rendered  additive,  without  the  epochs 
being  altered. 

On  account  of  38'  added  to  the  Equation  XXVI,  the  distance  of  the 
Moon  from  the  node,  which  enters  into  Argument  XXVII,  is  too  great 
by  38';  we  therefore  subtract  38',  by  adding  IT.  29*.  22' to  the  correction 
of  the  node,  taken  in  Table  XXXI I  / 

The  distance  of  the  Moon  from  the  node,  corrected  by  Equation  XXVII, 
would  be  too  great  by  2';  we  must  therefore  subtract  2',  or  add  11*.  29*».  58', 
in  order  to  get  Argument  XXVIII.  of  longitude.  This  is  also  Argument  I. 
of  latitude. 

Table  XXXVII.  gives  the  distances  of  the  center  of  the  Moon  from  the 
north  pole^of  the  ecliptic,  diminished  by  10'.  20",  1,  for  this  reason.  The 
Tables  of  M.  Burg  give  the  latitude  /,  and  the  equations  dl  of  latitude. 
To  give  the  distances  from  the  pole,  our  Tables  contain  QO^-l-dl;  but 
to  render  the  equations  additive,  there  is  put  10'.  20",  1  —  rf/;  we  must  then 
for  (90*-/)  substitute  (90*»-"/-10'.  20",1.) 

The  constant  quantity  10'.  20",  1  is  the  sum  of  all  the  constant  quantities 
added  to  the  eleven  equations  of  latitude. 

In  Table  XXXVIII,  to  Equation  II,  8'.  48"  is  added  to  make  it 
additive;  to  Equation  III,  3",1  is  added  ;  to  Equation  IV,  17" fi  is  added  ; 
to  Equation  V,  25",  1  is  added ;  to  Equation  VI,  l",9  is  added ;  to  Equation  VII, 
9"  is  added ;  to  Equation  VIII,  3",7  is  added ;  to  Equation  IX,  2",2  is  added ; 
to  Equation  X,  1 5",9  is  added;  to  Equation  XI,  5",2  is  added ;  to  Equation  XII, 
8"  is  added. 

To  render  additive  all  the  equations  of  parallax:,  1'.  11  ",9  has  beeiv 
subtracted  from  the  principal  term  which  is  always  positive,  and  which  is  put 
first  in  Table  XXXIX,  depending  on  Argument  XXV.  of  longitude. 

The 
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The  equations  of  parallax,  wbicli  depend  on  the  evection  and  variation, 
are  contained  in  Tables  XL.  and  XLI,  in  which  the  constant  quantities 
added  are  S^'fi  and  27'^2  respectively. 

Table  XLIL  contains  the  smaller  equations  of  parallax.  The  Arguments 
are  those  of  longitude,  and  are  placed  at  the  Top  and  Bottom,  and  are  to 
be  entered  in  the  first  or  last  Column,  and  the  equations  to  be  taken  out  in 
the  Columns  where  the  Arguments  stand.  The  constant  quantities  which 
are  added  to  make  the  equations  all  additive,  are  0'',3;  2'',2;  0'\\\  Qf\2\ 
0"y1 ;    0'',8 ;    V'fi ;    0^6 ;    0'',4  ;    0'',8,    in  theip  order. 

Tabus  XLIII.  gives  the  horizontal  semi-diameter  of  the  Moon,  from  the 
parallax.  This  Table  supposes  the  ratio  of  her  diameter  to  the  equatorial 
parallax,  as  32'.  45'',  1  to  6o'. 

Table  XLIV.  gives  the  augmentation  oi  the  semi-diameter,  at  any 
altitude. 

Tables  XLV^  XL VI.  are  for  the  purpose  of  calculating  the  parallax  on  an^ 
oblate  spheroid,   either  when  the  diameters  are  as  299  :  300,  or  as  329  :'330. 

Table  XLVIL   contains  nineteen  of  the  smaller  equations  of  the  horary 

motions  in  longitude.     The  Arguments  are  those  of  longitude,  and  are  placed 

at  the  Top  and  Bottom ;  and  are  to  be  entered  on  the  Side,  and  the  equations 

taken  out  in  the  Columns  where  the  Arguments  stand.    The  constant  quan* 

titles  which  are  added  to  make  the  equations  all  additive,  are  Qf\b ;   0^,11 ; 

0",08;    0",22;    O'',!  ;    r,6;    0",02;    0^3;    l";    1",3 ;    l",04 ;    0",25  ;  0",1  ; 

0",03;    0",1;    0",3 ;    0",08 ;    0",07  5    0",8,    in  their  order.       The  equation 

which  depends  on  the  Argument  of  evection,  is  found  in  Table  XLVIII;. 

this  has   been  augmented  by  the  constant  quantity  A&\     These  equations 

altogether  have  been  augmented  1^ 

Table 
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Table  XLIX.  contains  the  principal  part  of  the  horary  motion  in  longi- 
tude, llie  constant  quantity  subtracted  is  2\  But  the  sum  of  the  quantities 
aiJiled  to  the  equations^  is  1^;  therefore  the  sum  of  the  fifteen  first  equations 
is  too  little  by  T. 

Table  L.  contains  the  Second  Part  of  Equation  XXV^  for  which  you 
entered  with  Argument  XXV.  at  the  Side,  and  the  sum  of  the  small  equations 
at  the  Top. 

Table  LI.  contains  that  part  of  the  hourly  motion  which  depends  upon 
the  variation.  All  the  numbers  are  augmented  by  AV\  so  that  the  sum  of 
the  twenty-six  equations  are  too  small  by  1 9^ 

Table  LI  I.  gives  the  Second  Part  of  Equation  XXVL ;  and  this  I^rt  is 
increased  1 0",  so  that  the  whole  is  now  too  small  by  9''. 

The  constant  quantities  in  Equation  XXVII.  Tables  LIII,  LIV.  are  I'' 
and  1 0" ;  the  whole  is  therefore  too  great  by  2". 


Table  LV.  contains  the  hourly  change  of  the  reduction  to  the  ecliptic. 
The  constant  quantity  %"  added,  makes  the  sum  total  too  great  by  10'';  and 
this  has  been  subtracted  from  all  the  numbers  in  Table  LVL,  which  thereby 
become  all  subtractive,  so  that  the  sum  of  the  twenty-eight  equations  become 

what  they  ought  to  be. 

» 

The  sum  of  all  these  equations  is  the  motion  for  the  hour,  which  is 
divided  into  two  equal  parts  at  the  instant  for  which  the  calculation  is  made. 
To  get  the  motion  for  the  preceding  and  following  hour,  we  must  apply  the 
equations  of  the  second  order,  the  arguments  of  which  are  the  same  as  those 
of  the  first  order. 

The 
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The  small  equations,  to  the  number  Q,  are  contained  in  Table  LVII,  first 
Page ;  Equations  14, 15,  are  so  small  that  they  may  be  neglected ;  or  we  may 
put  for  them  constantly  0",001.  Equation  15  is  to  be  entered  in  the  Table 
with  Argument  XV.  +  6  signs. 

The  three  equations,  6,  ^5,  26 ,  are  in  the  next  page;  the  constant 
quantities  added  are  0'',l64;  l'',048 ;  0%396  in  their  order.  The  constant 
quanftities  added  to  Equations  XXVII,  XXVIII.  are  0'',004  and  0'',075 
respectively. 

Table  LVIII.  contains  the  Second  Part  of  Equation  25.  The  formula 
is  at  the  Bottom  of  Table  LVII. 

The  Second  Part  of  Equation  27  is  in  Table  LIX.  The  difierences 
are  so  great,  that  to  facilitate  t\)e  calculations  of  the  proportional  parts,  there 
ore  added  two  small  Tables ;  the  first,  entitled  Horizontal^  gives  the  parts  for 
the  hundredths  of  a  second  of  Equation  XXVI,  which  is  the  Argument*  put 
at  the  Head ;  the  other,  entitled  Vertical^  gives*  the  parts  for  every  3"  of  change 
in  the  other  Argument ;  and  the  constant  quantities  added  to  Tables  LVlII, 
LIX,  are  0^,054  and  0'',5  respectively. 

Table  LX.  contains  Equation  28,  First  Part.  The  constant  quantity 
added  is  0'',002. 

Table  LXI.  contains  Equation  '^28,  Second  Part.  The  sum  of  the 
constant  quantities  of  the  Equations  of  the  Second  Order  which'  have  been 
added,  is  2'^,299,  which  is  subtracted  in  this  Table,  making  the  numbers  all 
subtractive. 

«  

Next  follow  the  Tables  for  the  hourly  motion  in  Latitude.  And  here  it 
was  not  necessary  to  render  all  the  equations  additive ;  in  Table  LXII, 
therefore,  the  signs  are  left  +  and  -  ;  the  sign  +  indicating  a  motion  towards 
the  north  pole,  and  -  towards  the  south.     The  nine  following  equations  are 

Vol.  III.  /  always 


'•♦ 
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always  additive ;  and  to  reduce  them  to  their  proper  value^  the  constant 
quantity  b"  is  to  be  subtracted.  The  sum  thus  corrected  and  united  with  the 
equation  in  Table  LXII^  according  to  the  signs^  gives  the  hourly  motion  in 
latitude^  for  the  instant  which  divides  the  hour  into  two  equal  parts. 

In  Table  LXIIL  the  constant  quantity  added  is  4-^,3. 

In  Table  LXIV.  the  constant  quantities  added  are  0'',03  ;  0'',3  ;  0'',04  j 
0",1 ;  0^01 ;  Ql'.OA  ;  Ql'fil ;  0'',o6 ;  Ql\\  in  their  order. 

Table  LXV.   contains  an   equation   of  the  motion  in  latitude   of  the 
second  order. 

These  equations  of  the  motion  in  latitude^  suppose  the  mean  hourly  motion 
to  be  32'.  b&yb  in  the  orbit.  To  reduce  these  to  their  true  values,  with  the 
true  motion  in  the  orbit,  or  the  sum  of  twenty-seven  equations  diminished  by 
2'',  we  taJke  in  Table  LXVI.  two  factors;  the  first  iV,  is  to  multiply  the  - 
equations  of  the  first  order ;  the  second  iV%  is  to  multiply  the  equations  of 
the  second  order.  The  two  products  united  according  to  their  signs,  will  be 
the  motion  for  the  hour  following  the  given  instant ;  if  the  sign  of  the  f\rst 
product  be  changed,  you  have  the  motion  for  the  preceding  hour. 

If  ^  =  the  mean  anomaly  of  the  Moon  ;  <L  =  the  mean  longitude  of  the 
Moon ;  0  =  tlie  true  longitude  of  the  Sun,  a  it's  mean  anomaly ;  D  =  ([  —  0  ; 
d  =  ^  +  JV;  (L\  (l'\  ([ '^,  A\  Zy,  d\  the  same  quantities  successively 
corrected ;  then  the  following  Table  contains  the  formation  of  the  Arguments, 
and  their  Equations.  These  have  been  determined  by  theory,  and  the 
coefficients  corrected  by  observation.  The  Tables  contain  the  value  of  these 
equations,  computed  to  every  degree,  half  degree,  twenty,  ten,  &c.  minutes, 
,  as  circumstances  might  require.  After  establishing  the  mean  motion  of  the 
Moon,  these  equations  must  be  considered  as  so  many  deviations  from  it,  to 
which  the  Moon  is  subject.     The  equation  of  the  center  is  an  irregularity 

arising 
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arising  from  it's  motion  in  an  ellipse  about  one  of  the  foci ;  and  the  other 
equations  arise  from  the  disturbing  forces  of  the  Sun  and  Planets.  To  the 
mean  motion  therefore,  that  is,  to  the  place  where  the  Moon  would  have 
been  if  it's  motion  had  been  uniform,  we  must  apply  all  these  equations,  in 
order  to  determine  the  place  where  the  Moon  actually  is.  The  formation  of 
the  Ai^uments  are  contained  in  the  following  Table. 


Numbers. 


I 

II 
III 

IV 

V 

VI 

VII 

VIII 

IX 

X 
XI 

xii 
xm 

XIV 

XV 

XVI 

XVII 

XVIII 

XIX 

XX 

XXI 

XXII 

XXIII 

XXIV 


Formation  of  the 
Arguments. 


Equations. 


a 

d — ©+a=D+a 

D  -  a 

D+  A 

B-  A 

^D-AzzV  +  D 

qD  +  A  =  VI  +  2A 

2D- 3^  =  VI  -2 A 

A-a 

2D  +  a 

QD  —  a 

D -  A +fl  =  V  +  a 

VI  +  a 
VI -a 

VII  +  a 
VII -a 

N 

®  +  N 

XVIII  +v 

VI  +  2i) 

XX -2^ 
2^-X 
VI-2d 
XXIII  +  QA 


-  1 1 .  1 1,8  sin.  a  —  6"  sin,  2  a. 
+         11,5  sin.  (D  + a). 
+  4,9  sin.  Id  -  a). 

-  2,6  sin.  (D  +  A)^  4",6  sin.  2  (J5  +  J). 

-  21,4  sin.  (D  —  ^)  —  58" fi  sin.  2  {D-^A). 
+  80.  29,5  sin.  (2D— ^)  +  35",4  sin.  2  (fiD^A). 

57.8  sin.  (2D +  ^). 
2,1  sin.  (2D  -  3^). 

S9,3sin.  (u4— a). 

53.9  sin.  (2D  +  a), 

1.  I6,5sin.  (2D— a). 

1.1  sin.  (D—^  +  a). 

2.  4,6  sin.  (2  D  ^  ^  +  a). 
47,6sin.(2D  — ^—fl). 

2.2  sin.  l^D  +  A  +  a). 

1.3  sin.  (2D  4-  A-a.) 

6.8  sin.  N. 
2,5  sin.  (©"+  N). 

6.4  sin.  ( (t  +  N  —  A). 
10,6  sin.  (4  D  -  A). 

1.1  sin.  (4D  — 3^). 

1.2  sin.  (2 u4  —  2D  —  a), 

6.9  sin.  (2  D  —  .4  —  2  d). 
8,8  sin.  (2D  +  ^  —  2d). 


+ 
+ 
+ 
+ 
+ 
+ 
+ 


—     1. 


Corr.  mean  anom.  =  —  22'.  17",3  sin.  «r—  1 1"  sin.  2  a+sum  of  24  preceding  equations. 
Conr.  sup.  node  =:  +  9'.  0"  sin.  a  +  4"  sin.  2  a\ 


XXV 

XXVI 

XXVII 
XXVIII 


A' 

(D  +  25  equ.) 

2d'- XXV 
a'"'  +  N' 


5A\ 


J  6\  18'.  12",2  sin.  A'  +  12'.  56'',4  sin.  2  A\ 
I  +  37^3  sin.  3  A' +  1",9  sin.  4A'+  O'sl  sin. 
C  —  2'.  2'',1  sin.  ly  +  35'.  41",7  sin.2  D'. 
I  +  3",3  sin.  SD+  7",3  sin.  4  D'. 

'  -  r.  24",4sin.  (2d'-^'). 

-  6'  48",8  sin.  ( (f '"+  N')  +  2",1  -sin.  2  ( (C '"  +  N). 

— -^ '-' — • 


The 
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Tfie  Four  last  Tables  ctre  useful  in   Calculations  made  from    the 
Observations  of  the  Passage  of  the  Moon  over  the  Meridian. 

Table  I.  gives  the  number  of  seconds  of  the  Lunar  disc  which  p$is&  the 
meridian  in  one  second  of  sidereal  time,  which  we  call  the  number  AI.  The 
Arguments  are,  the  declination  and  the  motion  in  right  ascension  in 
24  mean  Solar  hours. 

Table  IL  contains  the  correction  of  the  zenith-distance  of  the  Moon  at 
the  time  of  the  observation  when  the  limb  passes  the  meridian,  in  order  ta 
give  the  zenith-distance  when,  the  center  passes  the  meridian. 

Table  IIL  gives  the  sidereal  time  in  the  interval  between  the  Moon's 
limb  touching  the  meridian  wire,  and  the  passage  of  the  center  over  it, 
supposing  the  semi-diameter  to  be  l6'.  40"  =  1000";  and  hence  the  time  foi 
any  other  semi-diameter  is  readily  found. 

Table  IV.  gives  the  factors  by  which  the  equatorial  interval  of  the 
wires  of  a  transit  telescope  must  be  multiplied,  in  order  to  have  the  time 
which  the  Moon  employs  in  passing  from  one  wire  to  another.  The  Table  is 
made  for  the  latitude  of  Paris;  but  it  may  be  made  to  answer  for  other 
latitudes  not  diflfering  much  from  it,  if  we  make  a  change  of  parallax  which 
shall  destroy  the  effect  of  the  change  of  latitude.  If  L  be  the  latitude  of 
Paris,  L^  the  change  of  latitude,  p  the  horizontal  parallax,  and  //  the  change 
of  parallax  as  above  stated,   z  the  zenith-distance  by  observation.     Then, 

//  =  —  /?  X  sin.  Z/'  X  tan.  L. 
For  Grreenwich,  therefore,  the  horizontal  parallax-  must  be  diminished  3'. 

For  example ;    Let  us  take  the  observation  of  the  passage  of  the  Moon 
over  the  meridian  at  Greenwich,  Nov.  16,   179^;   the  declination  23**.  27' 

=  L  — ;s; 
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=  L  -2;   hor.  par.   64';   the  semi-diameter  14'.  47'^  and  the  daily  motion 
in  right  ascension  12^..  42'. 

With  the  declination  23'.  27',   and  motion  1 2".  42',  we  find  in  Table  I. 

j»f=  +  13".  27. 

The  zenith-distance  was  observed  20"  after  the  first  limb;  hence, 
d*  =  2(/'  +  b,  or  (6-rf)=-20";  therefore  f  d  +  M (6 - rf)  =  86o",46  =  AT. 
And  with  N=  860,  D  =  23".  27',  we  have.  Table  II,  D=(L-2)-0",7; 
this  must  be  considei'ed  as  a  correction  of  D. 

With  D=23'.  27',  and  12*.  42',  Table  III.  gives  76",3 ;  which  multiplied 
by     r^i  '  /.,  =  ' — —  =0,887,  gives  66'',79  ^^^  semi-diameter  in  sidereal  time. 

The  parallax  64'  diminished  3^  for  Greenwich  is  51',  with  which  and 
13^,27,  we  find  in  Table  IV.  the  factor  1,12,  w^th  this  we  multiply  the 
equatorial  intervals; 


Equ.  int.  . .     1'.   13",  15 

1,12 

36",62 
1  ,12 

36",54 
1  ,12 

1'. 

13",23 
1,12 

+  1  .  21  ,93 
Times  obs.   23  .     4  ,6 

+  0.  40,9 
23  .   48  ,7 

24 .   26  ,6 

-0.  40,92 

25  .      8  ,0 

-1. 
25. 

22,02 
49,5 

Passage  ...  24  .  26  ,53 

24  .   27  ,08 

24. 

27,48 

Tlie  mean  is  24'.  26",698  ;  the  passage  observed  at  the  middle  wire  was 
24'.  26",8 ;  and  the  middle  of  all  the  wires  not  corrected  was  24'.  26",92  ; 
the  corrections  are  therefore  unnecessary  when  the  passages  at  all  the  wires 
are  observed. 

*  d  is  the  instant  when  the  zenith-distance  is  taken;  6  is  the  instant  when  the  limb  passes 
the  meridian. 
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USE  OP  THE  TABLES  OF  THE  MOON. 

To  calculate  the  Place  of  the  Moon  for  any  given  Mean  Time  at 

Greenwich. 

Tojind  the  Longitude. 

In  Table  I.  take  the  epoch  of  the  mean  longitude  of  the  Moon,  its 
mean  anomaly,  and  supplement  of  the  node  for  the  given  year,  with  the 
secular  equations,  and  place  them  as  in  the  Type  of  the  Calculation.  The 
secular  equations  of  the  longitude  ajid  mean  anomaly  are  always  additive,  that 
of  the  node  always  subtractive.  Take  also  the  correction  from  the  Third 
of  the  Solar  Tables. 

In  Table  V.  take  out  the  motions  for  the  given  day ;  and  in  Table  VI. 
the  motions  for  the  hours,  minutes,  and  seconds,  and  place  them  under  the 
epochs. 

Add  up  the  three  columns,  and  you  have  the  quantities  d ,  -^,  N,  that 
is,  the  mean  longitude,  the  mean  anomaly,  and  supplement  of  the  node, 
which  is  Argument  XVII. 

Under  d  place  o  the  Sun's  true  longitude. 

Make  D  =  d  —  0 ,  and  under  D,  place  the  Sun's  mean  anomaly  =  a. 

Arc.  I.  =  a. 

Arc.  II.  =  (D  +  Arg.  I.) 

Arc.  III.  =  (D-Arg.  I.) 

Write  down  D  again,  and  under  it  place  A ;  then. 

Arc.  IV.  ^  (D  +  A.) 

Arg.  V.=  (D-^.) 

Arg.  VI.  =  (Arg.  V.  +  D.) 
Under  Arg.  VI.  place  2  A  ;   then, 

Arg.VII.  =  (Arg.  VI  +  2^.) 

Arg. 
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Arc.  VIII.  =  (Ai^.  VI.  -  2  A.) 
Arc.  IX.  =  (^-Arg.  I.)  =  (J -a.) 
Arc.  X.  =  (Arg.  VII.  -  Arg.  IX.) 
Arc.  XI.  =  (Arg.  VI.  +  Arg.  IX.) 
Arc.  XII.  =  (Arg.  V.  +  Arg.  J.) 
Arc.  XIII.  =  (Arg.  VI.  +  Arg.  I.) 
Arg.  XIV.  =  (Arg.  VI. -Arg.  I.) 
Arg.  XV.  =  (Arg.  VII.  +  Arg.  I.) 
Arc.  XVI.  =  (Arg.  VIK-Arg.  1.) 
Arg.  XVII.  =  N. 
Arc.  XVIII.  =  ( ©  +  iV.) 
Arg.  XIX.  =  (Arg.  XVIII.  +  Arg.  V.) 
Arg.  XX.  =  (Arg.  VI.  +  2D.) 
Arg.  XXI.  =  (Arg.  XX  -  2  ^.) 
Arg.  XXII.  =  (2^  -  Arg.  X.) 
Make  d=  <[  +  N;  then, 

Arg.  XXIII.  =  (Arg.  VI  -  2  d.) 
Arc.  XXIV.  =  (Arg.  XXIII.  +  2  A.) 

In  Table  XXXI.  take  the  equation  A  of  the  mean  anomaly  of  the  Moon, 
and  place  it  under  it's  anomaly. 

Under  Argument  XXIV.  place  Ai^ument  N,   and  under  it  equation  N, 
taken  from  Table  XXXII. 

From  the  Tables,  take  the  equations  corresponding  to   the  twenty-four 
Arguments,    and    place  them   in  the  Column  of  mean  anomaly.    These 
equations  being  all  additive,  take  their  sum  and  place  under  equation  A; 
^  then, 

Arg.  XXV.  =  (-4  +  equat.  A  +  sum  of  the  tweniy-fcur  equations.) 
With  this  Argument  enter  Table  XXXIIIy  and  taba  out  the  equation  of 
the  center,  and  put  it  under  the  sum  of  the  twenty-four  equations  ;    under 

which, 


.  I    * 


lOQcritUdt 


mce  cor- 


—  stas^  A.    and 


'  longitude 


n.  iodyou 


• 
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Arg.  X.  =5  (Ai^.  II. --4.) 
Arc.  XI.  =  (Arg.  X.  —  A.) 
Arg.  XII.  =  (!''. 

The  sum  of  the  corresponding  twelve  equations^  regard  being  had  to  their 
'  signs,  gives  the  distance  of  the  Moon  from  the  north  pole  of  the  ediptic. 

To  find  the  Ecujatorial  Parallax. 

The  thirteen  Arguments  for  the  equatorial  parallax,  are  those  of  longitude ; 
and  the  equations  are  taken  from  Tables  XXXIX,  XL,  XLI,  XI^II. 

To  find  the  Semi-diameter, 

The  semi-diameter  of  the  Moon  is  found  fit)m  her  equatorial  parallax 
in  Table  XLIII. 

The  augmentation  of  her  semi-diameter  is  taken  fix)m  Table  XLIV. 

Suppose  the  semi-diameter  to  be  15^  31^^,69,  and  the  zenith^istance 
;=  34^.  52'=  33*  +  1%8666  ;   then,  we  have 

Zen.  dist.  33%  semi-diam.  15' 7'',88 

For  3<»  var.  alt,  we  have  63 ;  /.  for  !•     .     , 0  ,21 

forO%8 0,17 

for0%0666 0,01 

For  30^'  var.  semi-diam.  we  have  0",6 ; 

/.  for  20''       • 0 ,40 

for  1"^ 0 ,02 

forO'',07 0,01 

Augmentation  =  •     ,     .    .     .  '  8  ,7 

To  find  the  Logarithm  of  the  Radius  Vector. 

The  latitude  of  Greenwich  is  51^  28'.  40^,  or  51*.  28',7  ;  and  by 
Table  XLV,  for  bV  the  logarithm  of 'mdius  is  9,9991277  to  the  ratio 
299  •  300 ;  and  it  changes  247  for  Qof ;  hence,  the  change  for  i28',7  is  118; 
therefore  the  logarithm  of  the  radius  =  9^99^1 1 59. 

Vol.  III.  g  To 
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To  find  the  Horizontal  Parallax. 

For  the  latitude  of  Greenwich,  for  the  ratio  299  :  300,  we  must  take 
the  arithmetical  complement  of  9,9991159,  which  is  0,0008841;  this  we 
must  subtract  from  the  logarithm  of  the  equatorial  parallax,  to  get  the 
logarithm  of  the  horizontal  parallax  for  Greenwich^  because  the  radii  are  as 
the  horizontal  parallaxes. 

To  find  the  Angle  which  the  Vertical  Line  makes  with  the  Radius. 

For  the  latitude  at  Greenwich,  by  Table  XLVI,  the  angle  for  5 1*  is 
11'.  14",1.;  and  the  decrease  for  1*  is  5'',3 ;  hence,  for  28',7  it  is  3",5 ; 
thei^fore  the  angle  is  iT.  11^6,  for  the  ratio  299  :  300. 

To  find  the  Horary  Motion  in  Longitude. 

The  horary  motions  in  longitude  are  taken  with  the  arguments  of 
longitude,  placed  at  the  Head  of  the  Tables.  The  small  equations  are 
united  in  Table  XLVH. 

Equation  6.  comes  next ;  and  after  that.  Equation  2d,  which  has  two 
Parts ;  the  Second  has  for  one  of  its  Arguments,  the  sum  of  the  preceding 
equations.  Thus,  before  we  find  Equation  25,  we  must  take  the  sum  of  the 
twenty-four  equations,  which  in  our  Example  is  1',  34",78  =  94'',78.  With 
94'',78,  or  95',  and  Argument  XXV.  =  3*.  17^  37'.  35^1,  or  3*.  17%6,  we 
find  the  equation  4",40;  but  95'  is  0'',22  too  much  in  the  sum  ;  and  the 
difference  is  0",18  for  5'';  hence,  b"  :  0'',22  ::  0^18  :  0^0079  =  0",01 
nearly;  and  as  the  equation  increo^e^  from  95'  to  90Vo'',01  must  be  added 
to  4^^,40 ;   hence,  the  Second  Part  is  4'',41. 

Equation  26.  has  also  two  Parts;  in  our  Example,  the  first  is  15'',76, 
md  this   is  one  of  the  Arguments    of  the  Second  Part;    and  the  other 

Argument 
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Argument  is  the  sum  of  the  twenty- five  fii-st  equations  SI',  19'',2-horaiy 
motion  0  2\  27'\3  =  28'.  62". 

With  28'.  40"  and  15',  Table  LII.  gives 12",68 

■  The  variation  for  20"  in  the  vertical  Argument  is  -  0",26  ; 

Therefore  for  10"  it  is     ..     .      .     . « 0 ,13 

for  2"  it  is -0,03  ' 

The  variation  for  5"  in  the  horizontal  Argument  is  —  0",49  ; 

Therefore  for  0",76  it  is -  O  ,07 

Hence,  the  equation  is 12  ,35 


Equation  27.  has  two  Parts ;  in  our  Example,  the  First  Part  in 
Table  LIII.  is  l",50,  and  is  one  of  the  Arguments  of  the  Second  Part ;  the 
other  Argument  is,  sum  of  all  the  preceding  equats.-f^  equat.  25  +  equat.  26. 
-  31'.  12"=30'.  58",77..  These  two  Arguments  give  in  Table  LIV. 
9",96  for  the  Second  Part  of  this  equation. 

The  First  Part  of  Equation  28,  Table  LV,  in  our  Example,  is  o",68  ;  and 
the  sum  of  the  twenty-seven  equations  is  31'.  59" ;  with  these  two  Arguments, 
the  Second  Part  is  found  in  Table  LVI.  to  be  -  9'\7^9  ^r  this  part  is  always 
subtract! ve.  Thus  you  get  the  horary  motion  in  longitude  31',  49",69.  But 
this  is  the  motion  for  that  hour,  whose  middle  is  the  given  time ;  that  is, 
from    l^  52'.  25"  to   2\  52'.  25". 

To  find  the  motion  for  an  hour  before  the  given  time  and  an  hour  qfteVy 
we  must  have  recourse  to  Equations  of  the  Second  Order,  which  have  stUl 
the  same  Arguments  of  longitude,  and  the  fifteenth  must  be  increased  by  WJ 
The  last  is  always  subtractive. 

The  sum  of  these  Equations  is  -  1^237,  or  -  1",24 ;  add  this  to 
31'.  49",69,  and  you  have  31'..48'',45  the  motion  for  the  hour  following 
the  given  time.  Change  the  sign  of  -  l",24,  and  add  it  to  31^  49'^,69, 
and  you  have  3 1'.  50",93  the  motion  for  the  preceding  howr.  ' 

The 
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The  longitude  fct  S'.  32".  25"  is 
Subtract 


The  longitude  at  1'.  23".  25' 
Add  to  the  same  longitude  . 
The  longitude  at  3'.  22".  25" 


8'.  6*.  53'.  39" 


31  . 

51 

8. 

6.  21. 

48 

31 

48  ,45 

8 

7.  35 

27,46 

To  obtun  the  horary  motions  for  an  hour  or  two  on  each  side  the  given 
time,  we  proceed  thus; 


0.  52.  25 

S2.     0,85 

6^20 
3,72 

I.  22.  25 
I.  52.  25 

31.  54,65 
31.  50,93 

9,48 
2,48 

2.  22.  25 
2.  3«.  25 

31.  49,09 
31.  48,45 

1,24 

2,48 

3.  22.  25 
3.  42.  25 

31.  44,73 
31.  38,53 

6,20 

2,48 

Against  3^.  3S'.  25"  write  the  horary  motion  in'  longitude  31'.  49^,69, 
found  by  the  equation  of  the  Fint  Order.  In  the  next  Column  put 
l''j34,  l'',24  the  equation  of  the  Second  Order,  the  sum  of  which  is  3*,48 
the  second  difl^nce.  To  l'',S4,  add  2*,48,  upwards  and  downwards,  and 
we  get  3",73,  6^,30  for  the  first  difference ;  which  added  to  and  subtracted 
from  3l'.  49^,69,  we  get  the  horary  motions  for  the  times  in  the  First  Column. 

This  is  not  perfectly  correct,  but  sufficientiy  so  for  the  duration  of  the 
longest  eclipse. 

ToJi}id  the  Horary  Motion  m  Latitude. 

Hie  Aliments  are  the  same  as  those  for  the  latitude  (  and  in 
Table  LXIV,  when  the  Argument  for  the  latitude  is  more  than  &,  take 
the  complement  to  12'.  The  constant  quantity  -  5"  is  always  to  be  applied. 
The  sum  of  the  equations,   in  our  Example,   is  -a'.  51",87  =  -  l/l^.S^. 

Ite 
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The  equations  of  the  Second  Order  are  -0",149  and   +o",01l,   and  the 
sum  -0^,138. 

All  these  equations  suppose  the  true  horary  motion  in  the  orbit  to  be 
33'.  56",5  t  but  the  true  horaiy  motion  is  the  sum  of  the  twenty-seven 
equations  —3^=31'.  56'',86  or  31'.  57",  with  which  enter  Table  LXVI. 
and  take  out  iV=  0,9699;  and  hence,  iV»=  0,941.  Therefore  the  product 
-171'',87  N=-'lG&',7  the  true  motion  in  latitude,  in  respect  to  the 
equations  of  the  First  Order  ;  or  the  motion  for  that  liour,  whose  middle  is 
the  given  time ;    that  is,  from   l*".  52'.  26"   to  2*.  53'.  35". 

The   product  -0",137  JV'=— 0^,13  the  sum   of  the   equations   of  the 
Second  Order.      Hence,  the  horary  motion  for  the  hour  |M«ceclmg  the  given 
time  is -l66",7-0",13=  *l66",83=-3'.  46",83  t   and  for   tlie   following 
hour  it  is  -  l66",7+  o",i3  =  -  i66",67  =  -  2'.  46",57.     The  sign  -Sfcltes"^ 
the  motion  towards  the  south  pole. 

Hence  we  form,  as  before  for  the  lon^tude,  the  following  Table,  which 
gives  the  horary  motion  for  an  hour  or  two  on  each  side  the  given  time. 


0.  52.  25 

2.  45,53 

„ 

1.  22.  25 

2.  46,18 

6,65 

6,26 

1.  52.  25 

2.  46,57 

0,39 

0,26 

2.  22.  25 

2.  46,70 

0,13 

0,26 

2.  52.  25 

2.  46,83 

0,13 

0,26 

3.  22.  25 

2.  47,22 

0,39 

0,26 

3.  52.  25 

2.  47,87 

0,65 

Example.  To  calculate  the  Place  of  the  Moon  for  September  35, 
5797>  «'  2*.  23'.  25"  mean  Time  at  Cheemotch, 

The  lon^tude  of  the  Sun  for  the  sftme  instant  is  &.  2°.  57^.  29^=  o; 
his  mean  anomaly  8'.  35^.  23'.  55''  =  a ;  and  his  horary  motion  3'..  37'',3  =  m. 

The  whole  of  the  calculation,  according  to  the  preceding  rules,  is  arranged 
in  the  following  Tables.  When  the  figure  3  is  put  against  or  under  any 
Argument,  it  means  the  Second  Part  of  that  Ai^ument. 
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CALCULATION  OF  THE  MOON'S  PLACE. 


«1 

Mean  Long.  ([ 

Mean  Anom.  (I 

Sup.  of  Node 

•. 

Formation 

of  the 
Arguments. 

Sec.  £qu. 
T.  V.  Sun 

1797, 

Sep.  25. 

2^ 

22' 

25" 

12,8 

'       o     ,      0,3 

10.  20.  44.  36,6 

9.    8.    5.52,2 

1.    5.  52,9 

12.    4,7 

13,7 

Arguments. 

a 

41,6 
*      o     /       0,3 

7.  7.  13.  40,3 

8.  8.  21.  10,0 

1.    5.  19,5 

11.58,6 

13,6 

Formation 

of  the 
Arguments. 

Arguments. 

<« 
-7,1 

1       o     /  —0,3 

8.  28.  48.  19,6 

14.    8.20,7 

15,9 

2,9 

0 

8.    0.    8.  53,2 
6.    2.  57.  29,0 

A 

Equat.  A 

24  £(|uats. 

3.  16.  53.     3,9 

n.  28.22.  11,2 

2.  22.  20,0 

N 

XVII 
© 

9.  12.56.51,7 
6.    2.57.29 

Anom.  0 

I 

1.  27.  11.  24 
8.  25.  23.  55 

©+iV 

XVIIl 

V 

3.  15.  54 
10.  10.  18 

XXV 

3.  17.  37.  35,1 

D-I 

a 
III 

10.  22.  35 
5.     1 .  47 

Arg. 

bquats.  of  Long. 

XVIIl  +  V 

XIX 

1.26.  12 

I 

II 

III 

IV 

V 

VI 
VII 
VIII 

IX 

X 

XI 
XII 
XIII 
XIV 

XV 
XVI 
XVII 
XVIIl 
XIX 

XX 

XXI 

XXII 

XXIIL 

XXIV 

Sot          n 
0.    0.  23.    Sfi 

13,0 

20,1 

11,7 

3.  14,1 

...  1.  43.  39,2 
1.38,2 

O  1 

VI 
2D 

0.    7.30 
3.  24.  23 

Anom.  (I 

JD 

A 

1.27.  J  1.24 
3.  16.  53.    4 

Vl  +  2i> 

XX 

2A 

4.     1.53 
7.    3.46 

dZa 

iV 
V 

5.   14.    4 
10.  10.  18.  20 

XX-2^ 

XXI 

8.28.    7 

2>  +  V 

VI 

0.    7.  29.  44 

2A 
X 

7.    3.46 
a  19.  47 

2A 

7.     3.  46 

VI +  2^ 
VI-  2A 

VIl 
VIII 

7.  11.  16 
5.    3.  44 

2,1 

45,6 

1.  18,2 

.    .       .      a    .      1  .    Z^fKJ 

2^-X 

XXII 

6.  13.59 

ff 

8.  0.    8.  53,2 

9.  12.56.51,7 

a 

A 

I 

3.  16.  53  \    0».  12« 
8.  25.  24  3  =A+I 

t 

N 

0,5 

55,6 

1.  46,6 

4,0 

0,5 

16,6 

"2.  32,9 

4,1 

11,0 

0,0 

1,4 

14,5 

18,5 

C  +-'V 

d 

5.  13.    5.  45 

« 

A^l 

IX 
VII 

6.  21.  29 

7.  11.  16 

2d 
VI 

10.  26.  11.^ 
0.    7.  30 

VIl-IX 

X 

0.  19.  47 

VI-2d 

XXIII 
2A 

1.  11.  19 
7.    3.46 

VI 
IX 

0.    7.  30 
6.21.29 

XXIIl +2^ 

XXIV 

8.  15.    5 

VI  +  IX    1      XI 

6.  28.  59 

N 

XVII 

Equat.  N 

9.  12.56.51,7 

11.29.  13.    2,5 

8.    7.  28.  27,2 

V 

I 

10.  10.  18 
8.  25.  24     . 

v  +  i 

XII 

7,    5.  42 

d' 

a "+  N' 

5.  19.38.21.4 

VI 

I 

0.    7.  30 
8.  25.  24 

2d' 

2(  4  "+N) 

11.    9.  16.42,8 

1  Sum  2*  Eq. 

0.    2.  22.  20,0 
0.    3.  52.  38,0 
8.    0.    8.  53,2 

XXV 

3.  17.  37.  35 

VI +  1. 
VI  -  I 

XII 1 
XIV 

9.     2.  54 

1  25'"  Equ. 

2rf'-XXV 

XXVII 

7.21.39.    8 

o»  \Z,     0                                 vi 

</' 

Const.  Quan. 
Equat.  27 

5.  19.38.  21,4 

11.29.58.    0,6 

3.    6,2 

VII 
X 

7.  11.  16                              ([' 
8.25.24                          -© 

8.    6.23.51,2 
6.    2.  57.  29 

VU  +  I 

VII  —1 

XV 

-VXTf 

4.    6.40                        XXVI 

\t\     \K     KO                                       TP^..     r%is 

2.    3.  26.  22 
1.    4.36 

XXVIII 

5.  19.  39.  27,6 

»i*A        1        .^XTl 

iU.    ID*  OZ 

1       £,t{U.  w 

1 

1 

1                                       let  '+S6£q;<=( 

'1  8.    7.  28.  27,2 
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CALCULATION  OF  THE  MOONS  PLACE. 


Formatioa 

of  the 
Arguments. 


XII 


«'"-© 


// 


.Equ.  27, 
Const.  Clu. 


XXVniLon. 


22>"-J 


Mean  an.  0 


I-a 


l^A 


IW-A 


Y-A 


II  ^-a 


II -a 


11  +  ^ 


11-^ 


X-^ 


d 


0»i 


(C 

® 


t* 


D 


n 


2D" 
I 


II 


Arg.  of  Latit. 


'or;/ 
8.    7.  28.  27,2 

3.    6,2 

11.29.20.    0,0 


Equat.  27 
Equat.  28 


8.    6.51.33,4.       ^ 

6.    2.  57.  29       Nutation 


2.    3.  54.  4 


4.  7.  48.  8 

5.  19.  39.  27 


10.  18.    8.  41 


a 


Hi 


IV 


VI 


VII 


VIII 


IX 


XI 


XII 


8.  25.  24 


d" 


Argument. 


8.  24.  15 


3.  16.  53 


2.    2.  46 


10.  15.  ys 


6.  29.    0 


7.  13.  33 


1 .  22.  45 


2.    5.    2 


7.     1.  16 


3.  1 4.  23 


8.    6.  52 


Argument 


I 

II 
III 
IV 

V 

VI 

VII 

VIII 

IX 

X 
XI 
XII 


Pol.  (list. 


Lat.  N. 


Eqn.  of  Latif. 


o  /         // 

88.  54.  17,5 
14.  4Q.9 
.  .0,0[ 
..    2,0 


•  •  •  • 


.«.•  •.*. 


Semi-diam. 


XXV 

VI 
XXVI 

I 

V 

VII 

IX 

X 

XI 

XIII 

XIV 

XVIII 

XXVII 


Longitude. 


'  O         I  // 

8.    7.  28.  27,2 

3.    6 
11.29.22.  23,7 


'2 
,2 


8.    ^.  53.  57,1 
-17,2 


8.    6.  53.  39,9 
Equatorial  Par. 


Parallax 


Alt.  Pole 
Log.  Rad. 
Angle  .   . 


Argument. 


89. 
90 


9.  43,7 


Const.  Qu. 

II 

III 

V 

VI 

VII 

VIII 

IX 

X 

XI 

XII 


/      n 
.  54.  44,4 

.  .  1.  14,9 

....  11,1 

.  .  .  .   0,3 

1,7 

0,2 

0,0 

1,3 

0,1 

1,1 

0,4 

0,1 

1,4 


b^.  17,0 


15.  21,68 


bX"".  28'.  40' 
9,9991159 
II'.  Il",6 


Hor.Mot.inLat. 


0.  50.  16,3 


Hor.  Mot.' 
in-I.iat. , 


;      n 
.   .  -2.55,18 

.  *  ^"^  .    .  %j  f\j 

•  .  +  .    .  7,49 

,03 

,47 

,01 

,06 
,02 
,05 
,00 
,05 
,13 


.... 


-2.51,87 


Argument. 


I 

II 

III 

IV 

V 

VII 

VIII 

IX 

X 

XI 

XIII 

XIV 

XV 

XVI 

XVIII 

XX 

XXIII 

XXIV 

XXV  + 1 

VI 


XXV 
XXV.  2 


XXVI 

2 
XXVII 

2 

XXVIII 


XXVIIL2 


Mot.  Long. 
2**  Order 


Hour  foil. 
Hour  prec. 


Mot.  Lat. 


Hour  foil. 
Hour  prec. 


Hor.  Mot. 

Long. 
P*  Order. 


. .  0.  0,53 
.  .  .  .0,19 

,06 

,12 

,12 

2,79 

,00 

,03 

.  .  .  .  1,93 

10 

.  .  .  .  1,09 

,20 

......  ,07 

,05 

,18 

,43 

,02 

,0(i 

,75 

.  1 .  25,97 


Second  Order. 


XXVHI.  I 
XXVIII.  2 


1.  34,78 

29.  40,01 

4,41 


IV 

vn 

IX 
X 

XI 

XIII 

XIV 

XV 

XX 

VI 

XXV 

XXVI 

XXVII 

XXVIII 

XXV.  2 


... 


0,001 
.  .  .7 

...  3 

.  •  •  6 
.  .  16 
10 
.  .  .  .  0 
.  .  .  .  0 
•  .  •  •  6 
.  0,142 
.  0,J61 
93 
1 
48 
.  0,015 


... 


•  . .  • 


XXVII      .0,550 


Sum 


1 
-  2,297 


-1,237 


Latitude, 
Second  Order. 


Si.  19,20 

15,76 

12,35 

1,50 

9,90 

0,68 


I 
II 


-0',149 
+  0  ,011 


-0,138 


31.  59,45 
-  9,76 


3 1 .  49,69 
4=        1,24 


3 1 .  48,45 
31.50,93 


2.  46,70 
0,13 


—  2.  46,83 

-  2.  46,57 


iiquat.  31'.  58",77 

XXV  29  .  44  ,4 

XXVI  28,11 
.-  31  .  12 


30.  59.28 
Arg.  XXVII.  2 
Tab.  LIV. 


-17  I' 87 
31.  57  N  r=  0,9699 

Prod.  —166,7 

-0",137 
iV*S=  0,941 

Prod.  —  0,13 


Many 
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Many  pf  the  Equations  for  the  horary  motion  in  longitude  have  two  or 
three  Parts,  arising  from  a  change  in  the  whole  or  part  of  the  Argument. 
Equation  XXV.  has  two  Parts ;  the  first  is  found  in  Table  XLIX,  and 
the  second  in  Table  L.  Equation  XXVI.  has  two  Parts ;  one  in  Table  LI, 
and  the  other  in  Table  LII.  Equation  XXVIL  has  two  Parts ;  one  in 
Table  LIII,  and  the  other  in  Table  LIV.      Equation  XXVIIL  has  one  Part 

« 

in  Table  LV,  and  the  other  in  Table  LVL  These  are  Equations  of  the 
First  Order.  Of  those  of  the  Second  Order,  Equation  XXV.  has  two  Parts ; 
one  in  Table  LVII,  and  the  other  in  Table  LVIIL  Equation  XXVIL 
has  two  Parts;  one  in  Table  LVII,  and  the  other  in  Table  LIX. 
Equation  XXVIIL  has  three  Parts ;  one  in  Table  LVII,  one  in  Tabl^  LX, 
and  the  other  in  Table  LXI. 
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A  METHOD  of  Calculating  the  Quadratures  and  Stztqies  qf 
the  Sun  and  Moon  ;  and  qf  the  Days  when  Eclipse^  mtttf 
be  expected. 

Instead  of  the  astronomical  epacts,  the  Arguments  ilf,  j4,  B,  N  sue 
used  for  the  operation, 

Example.  To  Jmd  the  Quadratures  and  Syzygies  qf  the  Moon  for 
January,  1808. 

The  Argument  A  is  mean  long,  d  -^  mean  long,  o  -92^  and  the 
numbers  taken  from  Table  VI.  of  the  Sun,  is  A  the  correction  of  A.  And 
as  the  whole  circle  is  divided  into  1000  equal  parts,  we  must  find  when  A  is 
nearly  250,*  500,  750  and  O,  or  1000 ;  the  first  and  third  give  the  quadra- 
tures ;   the  second  and  fourth,  the  sjrzygies. 

Take  the  epochs  of  M  and  A  for  the  year^  and  see^  ia  the  motions  of 

A  for 
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A  for  the  proposed  months,  those  which  added  to  the  epoch,  will  give  the 
above  numbers,  as  nearly  as  possible ;  take  also  the  corresponding  values  of  3f, 
in  order  to  obtain  the  correction  of  A. 

For  the  epochs  for  1808,  M=:3&0^  ^=81,  and  these  are  for  noon; 
of  which  latter,  the  complement  to  1250  is  169.  Take  the  motion  169  for 
6  days  for  A;  and  the  motion  181  for  M;  and  we  have  for  January  6, 
M=53l,  ^=250. 

To  these  add  the  motions  31=  254,  ^=  236  for  7  days  ;  and  we  have  for 
January  13,  ilf=785,  ^=486. 

To  these  add  the  motions  M=  290,  A = 2f0y  for  8  days ;  and  we  have 
for  January  31,  M=75,  A^^bQ. 

To  these  add  the  motions  3/=  254,  A  =  236  for  7  days;  and  we  have 
for  January  28,  M=329,  ^=992. 

With  the  Arguments  My  Ay  for  January  6,  13,  21,  28,  enter  Table  VI . 
of  the  Sun,  and  find  the  corrections  of  Ay  and  call  the  corrected  values  Ay 
and  A  is  the  true  angular  distance  of  the  Sun  from  the  Moon,  nearly ;  and 
considering  how  much  these  values  of  A'  differ  from  250,  500,  750,  0,  or 
1000,  respectively,  we  get  the  distances  from  the  quadratures  and  syzygies ; 
and  turning  these  into  time  by  Table  V.  of  the  Sun,  we  get  nearly  the 
time^  of  these  phases.  According  as  the  values  of  A  are  beyond  or  short  of 
the  above  numbers,  we  must  subtract  or  add  the  distances  in  time,  from  or  to 
January  6,  13,  21,  28,  at  noon.     The  whole  operation  may  stand  thus  : 


T 


1808 
5  days 

Jan.  6 

7  days 

Jan.  13 

8  days 

Jan.  21 
7  days 

Jan.  28 


M  I  A 


350 
181 


531 
254 


81 
169 


250 
236 


785 
290 


75 
254 


329 


48(i 
270 


756 
236 


Tab.  VI. 

+ 


18 


A 


268 


8 


992 


32 


33 
1 


494 


DUt. 

\    of 
Phase, 


—  18 


Dist.    I 

in 
Time. 


-  13k 


+  6 


788 


25 


-38 


-25 


Time . 


5  Jan.  1 1** 
afternoon. 


Phases. 


+    4\  12 


-27' 


^  18' 


13  Jan.  4" 
afternoon. 


First  Quart. 


Full  Moon. 


20  Jan.  9' 
morning. 


27  Jan.  6^ 
afternoon. 


Last  Quarter. 


New  Moon. 


Vol.  III. 


h 


We 
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We  must  here  observe,  that  this  method  will  not,  with  certainty,  give 
the  times  of  the  phases  very  near  the  truth.  The  errors  are  sometimes 
considerable. 

r 

To  Jind  the  Ecliptic  Conjunctions. 

Here  we  must  use  the  Arguments  B^  N.  Now  the  conjunctions  must 
happen  at  or  near  the  node. 

In  an  eclipse  of  the  Surtj  -4'=0,  or  1000,  the  bodies  being  together;  and 
the  Sun's  and  Moon's  longitudes  must  be  the  same  as  that  of  the  node,  or 
nearly  so.  '  Now  'as  JB  i^  the  heliocentric  longitude  of  the  Earth,  B  +  500 
=  0  is  the  Sun's  longitude.  Also,  as  iV  is  the  supplement  of  the  longitude 
of  the  ascending  node,  1060-iV  is  it's  longitude;  and  adding  500  to  it, 
we  get  the  longitude  of  the  other  node.  Hence,  B  +  500  must  be  equal  to 
1000  -  iV,  or  1 500  —  Ny  or  nearly  so ;  or  jB  must  be  nearly  equal  to  500  -  N^ 
or  1000  -  N;  or  J5  +  N=  500  or  1000,  nearly. 

In  an  eclipse  of  the  Moon,  -4'=  500=  ([  -  0 ;  and  hence,  d  =  0  +  500 
=  jB,  which  must  be  equal  to,  or  nearly  so,  500 -iV,  or  1000  — iV,  or 
B+  N=  500  or  1000,  nearly.  Now  these  differ  by  500.  Take  therefore 
the  supplement  of  iV,  and  add  500  to  it,  and  one  of  them  must  be  the 
value  of  jB,  or  nearly  so. 

We  must  therefore  find  in  each  case,  when  these  conditions  will  be 
answered. 

below  25  1  ,         .      C     certain     ) 

\  an  eel.    d  is   ^  .  \ 

above  35  j  c  impossible.) 


If  the  dist.    ([  from  node 


be  j 


Between  25  and  35  it  is  doubtful,  and  therefore  we  must  calculate. 

If  the  dist.  0  from  node  be   -?    ^^        C  an  eel.  0  is  -?.  ., ,      > 

I  above  53  )  (impossible,  y 

Between  38  and  53  it  is  doubtful,  and  therefore  we  must  calculate. 


To 
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To  find  when  there  will  be  Eclipses  in  1808. 

In  the  epochs  for  1808,  M=350,  ^  =  81,  J5  =  277,  iV=337.  Hence, 
1000- iV'^  663,  and  663  +  500  =  1 63,  neglecting  1000.  There  may  be 
eclipses  therefore,  when  B  is  about  663  or  l63.  But  the  nodes  being 
retrograde  27  in  6  months,  we  will  take  636  and  136  for  a  mean  for  the 
whole  year.  We  must  therefore  find  when  B  is  equal  to,  or  nearly  so,  these 
numbers,  in  conjunction  and  in  opposition;  and  when  -4' =  0  in  the  former 
case,  and  =  500  in  the  latter,  or  neai-ly  so. 

At  the  beginning  of  the  year,  M=350,  ^  =  81,  A^=337,  and  J5  =  277; 
the  difference  between  which  last  and  636,  is  359 ;  ^  therefore  must  have 
a  motion  of  359.  Take  therefore  in  Solar  Table  IV.  May  10,  for  which 
M=718,  ^  =  397,  J5  =  356,  iV=19;  add  these  to  the  epochs,  and  we  get 
for  May  10,  M=68,  ^  =  478,  B  =  633,  iV=356.  And  by  Table  VI.  the 
correction  for  ^  is  27,  which  gives  -4' =  505  =  600  +  5;  and  in  Table  V. 
6  answers  to  3  J  hours,  and  0  for  jB*.  Also  B  +  iV'=989,  wanting  11  of 
the  node.  Hence,  subtracting  3 1  hours  from  May  10  at  noon,  we  get  May  10, 
at  8i  hour  of  the  morning,  at  which  time  A'  must  be  very  nearly  500  ;  and 
jB+iV  being  within  the  ecliptic  limits,  there  will  be  an  eclipse  of  the  Moon. 

In  Table  IV.  take  the  motion  for  14  days,  and  we  find  M=508, 
-^  =  473,  J5  =  38,  Ar=2.  Add  these  to  May  10;  and  we  get  for  May  24, 
M=576,  ^=951,  5  =  671,  iV=358.  ,  And  by  Table  VI.  the  correction 
for  ^  is  17,  which  gives  ^'  =  968  =  1000-  32 ;  and  in  Table  V,  32  answers 
to  23  hours,  and  3  for  the  correction  of  B.  And  adding  23  hours  to  May  24 
at  noon,  we  get  May  25,  11  hour  of  the  morning,  at  which  time  ^'must 
be  very  nearly  1000;  and  J5  +  iV=32  being  within  the  ecliptic  limits, 
there  must  be  an  eclipse  of  the  Sun. 

Subtract 

* 

*  The  correction  for  B  is  to  be  subtracted  when  A  is  above  500,  or  0;  and  added,  when  below 
500  or  4000  ;  it  being  to  those  points  to  which  we  want  to  reduce  B. 


60 


ON  THE  ECLIPTIC  CONJUNCTIONS. 


Subtract  the  motion  for  14  days,  and  we  get  for  April  26,  il/=56o, 
^=5,  J5S595,  N=345.  And  by  Table  VI.  the.  correction  for  A  is  17, 
which  gives  A'^22\  and  in  Table  V.  22  answers  to  15|  hours,  which  sub- 
tracted from  the  noon  of  April  26,  gives  April  25,  half  after  eight  in  the 
evening,  at  which  time  ^ = O,  very  nearly.  Also,  2  is  the  correction  of  B. 
Hence,  J5  +  iV=947,  wanting  53  of  1000,  and  therefore  it  is  not  within 
the  ecliptic  limits ;    hence,  there  will  be  no  eclipse  of  the  Sun. 

To  find  whether  there  will  be  any  eclipses  at  the  next  node,  B=277 
for  the  beginning  of  the  year;  the  distance  of  which  from  l63,  according  to 
the  order  of  the  signs,  is  886 ;  this  motion  therefore  B  must  have ;  take 
therefore  November  20,  bissextile,  which  gives  J5  =  887. 

Calculating  therefore  as  before,  we  find  -^  =  57,  which  being  so  g;reat, 
we  will  take  November  18;  calculating  for  which,  we  get  ^  =  98.9,  and 
w^'=  14 ;  and  14  answers  to  10  hours,  which  subtracted  from  November  18 
at  noon,  gives  two  o'clock  in  the  morning,  at  which  time,  A'=0  very  nearly. 
Also,  B  +  iV=s542,  or  42  above  500,  which  is  within  the  ecliptic  limits ; 
hence,  there  will  be  an  eclipse  of  the  Sun. 

By  subtracting  15  days  motion   (for  we  find    14  not  enough),  it  gives 

Novembers,    and  we  get  ^'  =  506  =  500  +  6,    and  6  answers  to  4  hours; 

which  gives  eight  o'clock  in  the  morning,  .j^hen  ^=500  nearly.      Also, 

'  B  +  iV=  489,  which  is  within  1 1  of  500,   and  therefore  within  the  ecliptic 

limits  ;    hence,  there  will  be  an  eclipse  of  the  Moon. 

If  from  November  3,  we  subtract  the  motion  for  15  days,  we  get 
October  19,  and  ^'  =  992  =  1000  —  8,  and  8  answers  to  6  hours,  making 
October  I9,  at  six  in  the  evening  for  the  conjunction.  Also  5=1,  and 
J5  +  iV=458  =  500— 42,  and  42  is  within  the  ecliptic  limits ;  hence,  there 
will  be  an  eclipse  of  the  Skm. 


The 


ON  ASTRONOMICAL  REFRACTIONS. 


61 


The  whole  operation  is  contained  in  the  following  Table. 


1808  .  . .  . 
May  10  .  . 

To  May  10 

14  days  •  . 

May  24  .  .  . 
Eel.   0  .  . 


April  26  .  • 


M 


S50 
718 


m 


^A^ 


5m 


&1 

397 


478 
27 


505 


473 


576 


951 
17 


A'=L  I  968 


560 


5 

17 


^'=   22 


B 


277 
356 


633 
0 


633 


38 


671 

3 


674 


595 
2 


593 


N 


337 
19 


356 
633 


989 


358 
674 


32 


354 
593 


974 


1808  .  .  .  . 
Nov.  20  .  . 

Nov.  18  .  . 
To  Nov,  18 

EcL    0  •  .  • 

15  days  .  . 
To  Nov.  3 . 

Ech   (  •  •  • 

Oct.  19  .  . 
Eel,  0  .  •  • 


M 


350 
759 


109 


686 


S6 


A- 


544 


492 


A'zz 
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ON  ASTRONOMICAL  REFRACTIONS. 

Let  d  be  the  apparent  distance  of  a  Star  from  the  zenith,  Qi^^^G  ( 1  +y) 
the  observed  height  of  the  metrical  barometer ;  x  the  degrees  of  the  centesimal 
thermometer,  of  which  0  is  the  freezing  point;  a  =  6D'',6i6,  a  constant 
quantity  determined  by  observation,  and  r  =  the  refraction  ;  then, 

a(l+y)tan.d  ^^^^^  iflf*(14-y)  _  (1 +2cos.»d)  tan.  rf 


(1  +0,00375x)  (1  +  3^)       (1  +0,00375T)  (l  +— ) 


X  - 


COS.*  d 


a  (1  +^)  x0,00125254 ^^UlA-a  X  O,0O375t  X 0,001 85254 ^5ILi 

X   \  cos.*d  '  cos.»rf 


<1 +0,00375^)  (1+3^) 

See  M.  Laplace's  Mec.  Cel.  Tom.  IV.  p.  27. 


To 
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To  reduce  this  formula  into  Tables,  we  suppose  xsO,  y=0;  and  then 
Itul^tituh'  for  d,  all  if  s  values  from  1*  to  74*.  FVom  74*  to  the  zenith,  for 
im^hT  awurnoy,  the  following  formula  was  used.    See  Mec.  Cel.  p.  264. 

r •  fl^00^3  (0,75479  -  0,049042 r)  sm. d  X  — ^  +  10021V  sin.  2d; 

\\\  \f\w\\  tmib^O^lQ^^  COS.  d,  and  w^sc^yc" »  2,  the  integral  being  taken 
|\hii|I  %^t  to  infinity;    c  being  the  number  whose  hyperbolic  logarithm  is 

|fp  to  74%  the  two  preceding  formulae  agree. 
IllHlmcl  of  giving  the  refraction  in  seconds,  it  is  given  in  decimals. 
A  Tulilc  of  logarithms  is  formed  of  the  factor  (1  +^)  for  all  altitudes  of 
I  ho  Imrumeter,  from  0^,710  to   0*,810.      Another  Table  is  formed  of  the 

liiKArithm  of from  a:=-35  to  +35. 

(1+ 0,00375  x)(l+g^) 

The  logarithms  taken  from  these  two  Tables  (VI,  VII.),  with  the  observed 
altitmk^  of  the  barometer  and  thermometer,  added  to  the  logarithm  of  the 
nimn  refraction  (Table  IV),  ^  give  the  logarithm  of  the  true  refraction,  which 
refraction  is  found  by  entering  Table  VIII.  with  the  sum  of  these  three 
logarithms. 

It  is  supposed  that  the  barometer  is  metrical^  and  thermometer  centesimal^ 
U  most  convenient.  Table  I.  therefore  serves  to  reduce  the  French  and 
Engl isir barometers  to  the  metrical  barometer  ;  Table  II.  to  reduce  Reaumur's 
thermometer,  and  Table  III.  Fahrenheit's,  to  the  centesimal  thermometer. 
When  the  numbers  of  Fahrenheit's  thermometer  are  below  32,  either  + 
or  — ,  the  centesimal  degrees  are  -  ;  but  they  are  +  in  other  cases. 

The  point  —  40  is  common  to  both  thermometers. 

Table  IV.  gives  the  logarithm  of  the  refraction,  supposing  y  =  0,  and 
a;  S3 10  of  the  centesimal  thermometer. 

*  Table 
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Table  VI.  contains  the  logarithm  of  (1  +y.) 


Table  VII.  contains  the  logarithm  of 


(1+ 0,00375  ^)(l  +  ~j^) 


Table  V.  is  die  fourth  term  of  the  first  expression  for  r,  supposing 
x=10.  This  term  is  only  calculated  from  G^"*  to  85^  Nearer  the  zenith, 
the  term  is  insensible  ;  and  near  the  horizon^  the  refractions  are  too  uncertain 
to  apply,  with  accuracy,  the  corrections  relative  to  the  temperature  and  the 
height  of  the  barometer. 

We  shall  give  two  Examples  of  the  use  of  these  Tables,  taken  ftx)m  the 
observations  found  in  the  manuscripts  of  M.  Mechain.  They  were  unknown 
at  the  time  the  Tables  were  constructed. 


Example  I.  On  January  18,  1798,  the  observed  altitude  (d)  was 
86«.  14'.  42"=  86».  14',7  ;  the  altitude  of  the  French  barometer  was  2f.  4*,5, 
and  of  Reaumur's  thermometer  7* ;    tojind  the  refraction. 

By  Table  I,  27^  4',5  =(y»,7411  of  the  metrical  barometer. 
By  Table  II,  7*^  =  8%75^  of  the  centesimal  thermometer. 

Table  IV,  for  86M0' 2,8640 

4 56.8 

0,7 9.9 

Table  VI,  for  0*740 9,9889 

.0011 0.6 

Table  VII,  for  8^75 20 

Logarithm  of  the  true  refraction 2, 86 16 


Table 
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Table  VIII,  for  2.86 12'.  4^,4 

.001 1  ,7 

.0006         .         : 1    ,09 


•««B^Bi>aMMaHri» 


Trae  refraction 12.  7  A 

Observed  refraction     .     %      ...........     12 .  4 ,2 


Difierence +  2  ^ 

by  Bradley +  1  i  ,6 

— —  by  Burg  .     .     .     w .     .     +  39 ,6 

— ■ by  Mayer +  3  ,5 

by  PiAZZi +  5  ,4 

by  Delambre +  8  ,0 


Example  II.  On  January  21^  179^9  the  observed  altitude  (d)  was 
86*.  15'.  3(y'=8ff'.  15',33  ;  the  altitude  of  the  French  barometer  was  38^  3'^^ 
and  of  Reaumur's  themumetet  ©•,& ;    tojind  the  refraction. 

By  Table  I,  28^  3*,3  =0^,7657  of  the  metrical  barometer. 

By  Table  11^  6^.5  =  8%  125  of  the  centesimal  thermometer^ 

« 

Table  IV,  for  86».  10' 3,8^40 

5 71 

0,33 »     .     .  4.7 

Table  VI,  for  0",765 38 

,0007 4.3 

TaWe  VII,  for  8*,125 :     ;    .  39 


Logarithm  of  the  trae  refraction     •    :      : 3.8777 


Table 
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Table  VIII,  for  2.87 13'.  SlV 

.007 13 ,11 

.0007 1  ,2 

True  refraction     .      .      . 12.  34,7 

Observed  refraction      . 12.  33,5 

• 

Difference ,     .     .     .  +     2 ,2 

■       by  Bradlby +   1 1  ,5 

by  Burg -)-  30  ,6 

by  Mayer       .     •      *. +     4  ,3 

by  PlAZzi 4-5^3 

■  ■■  '^  by  Dblambre +     9  ^8 

AU  the  formulae  of  refraction,   hitbarta  employed,   may  in  like  manner 
be  reduced  to  a  logarithmic  calculation :   for  the  general  expression  is  under 

0+1) 

this  form ;  r  =  ^ ,   in  which  B  is  the  mean  altitude  of 

/I  +  mx)  (1  +  nx) 

the  barometer,   if  the  excess  of  the  actual  altitude  above  the  mean  height, 

or   the    excess    of   the    actual  temperature   above    the  mean   temperature, 

m    a  constant   coefficient,    n   another  coefficient   which    enters    into    the 

computation  of  the  dilation  of  the  column  of  mercury  in  the  barometer  fit)m 

the  effect  of  heat.     Hence,  fit>m  the  property  of  logarithms, 

Ix>g.  rrzlcJi --£15-^ +  st'-^^ 

C  -  nn  +  in*x*  -  i nV  +  &c.^ 

But  on.  account  of  the  smallness  of  n,  we  may  neglect  all  the  powers  above 
the  first. 


u         u 


In  the  metrical  barometer,  -^  =s  -g-  ;  the  mean  altitude  B  being  0'",76. 

In  the  centesimal  thermometer,  x  is  expressed  in  the  hundredth  parts  in 
the  interval  between  the  freezing  point  and  boiling  water. 

Vol,  III.  i  M.  Laplace 
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M.  Laplace  supposes  m  =  O^OOS^S^  n  =  —— ;  hence^ 

Log.  r  =  0,00057.144  ti  -  0,00000.037595  t^  -f  0,00000.00003396  ^ 
-  0,0017088  X  +  0,00000.3054  «^  -  0,00000.000764  x*. 

The  terms  depending  on  ti  are  contained  in  TaUe  VI ;  and  those  whidi 
dqiend  on  x,  in  Table  VII. 

It  is  most  convenient  that  x  should  begin  at  the  temperature  l(f  as  the 
best  mean  temperature.  Making  therefore  x  =  10,  the  vdue  of  the  three 
termf  containing  x,  becomes  -0,01678,  or  +  9,98333.  *  This  logarithm 
has  been  added  to  all  those  in  Table  VII,  and  subtracted  from  ^those  in 
Table  IV.  By  this  means,  although  the  Table  may  have  been  first 
calculated  ibr  O^,  of  temperature,  no  correction  becomes  necessary  when  the 
temperature  is  10*.  ^ 

In  the  formula  of  Bradley,  B=2gfi  inches^  and  u  is  expi^ssed  in  inches, 

ti 

such,  that  ^  =  0,033778  u;    also,  x  =/*-  50,    f  being   the  degree  in 

FAHRENHErr's    thermometer,    the     mean     temperature    being    50 ;     and 
m^  0,0023  ;    hence, 

Log.  r  =  +  0,014672  u  -  0,00034.784  t^  +  0,00000.5683  tf' 

-  0,00108.57  X  +  0,00000.135717  x^  -  0,00000.0003363  X*. 

It  may  be  interesting  to  see  how  the  formulae  of  different  Authors  agree 
at  different  temperatures  and  altitudes ;  this  is  exhibited  in  the  following 
Table.  As  fiu*  as  the  zenith-distance  85%  we  find  a  remarikaMe  agreement 
between  the  formula  of  May£r  and  that  of  M.  Laplace  ;  and  this  happens 
principally  from  this,  that  m  adopted  by  M.  Laplace  differs  but  little  from 
that  adopted  by  Mayer.      The  Table  which  Delambre  made  at  Bourges, 

■ 

differs  but  a  very  little  from  the  above,  for  the  temperatures  which  prevailed 
during  his  observations;  that  is,  from  10  to  30.  For  other  temperatures, 
it  is  very  nearly  that  of  Bradley.       Towards  the  horizon  he  found  the 

refractions 
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refractions  of  Bradley  too  great,  and  those  of  Mayer  too  small.  FVom 
89i*  to  904*  the  refractions  vaiy  from  one  day  to  another  in  such  a  manner^ 
as  to  agree  with  no  Table.  The  intention  of  M.  Burg^  in  changing  the 
refractions  of  Bradley,  was  principally  to  make  the  two  solstices  agree. 
But  Delambre  found  his  corrections  always  too  much.  To  make  the 
two  solstices  agree,  he  made  the  horizontal  refraction  3^^  IS''  at  10^  of 
Reaumur,  and  preserving  the  number  3  of  Bradley  ;  but  this  rule  gives 
the  refraction  greatly  too  much  at  the  horizon^  In  respect  to  the  rest,  the 
formulae  of  M.  Laplace,  of  Piazzi,  and  Dblambre,  satisfy  very  well  at  the 
s<dstices.  The  small  differences  which  are  found,  arise  fit)m  causes  subject 
to  no  calculation.  In  forming  these  three  Tables,  the  latitude  of  Paris  was 
diminished  1%  determined  in  making  use  of  Bradlby's  refraction ;  thus,  that 
bltitude  is  pcobably  4%\  SO".  13''  instead  of  14^ 
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lACnON,  according 

The  Barometer  0"J60. 


( 

Zenith- 
distance. 

Therm.  | 
ccQtes. 

Laplace. 

i 

Bradle7.| 

BUBG. 

Mayer. 

PlAZZI. 

[)blambbb. 

Mbtbb. 

~T 

-    10 

11';  I 

ia',9 

11  ",3 

ir',0 

1 1",3 

1 1",3 

0 

10,4 

10,6 

10,9 

10,6 

10,8 

10,8 

10",6 

10* 

+   10 

10,3 

10,1 

10,5 

10,2 

10,3 

10,3 

20 

9,9 

9,3 

10,1 

9,9 

9,9 

9,8 

30 

9,6 

9,1 

9,7 

9,6 

^.^ 

9,4 

, 

-    10 

22,9 

23,0 

23,4 

22,7 

23,1 

23,2 

0 

22,0 

21,9 

22,5 

21,9 

22,2 

22,2 

21,9 

20 

+   10 

21,2 

20,9 

21,6 

21,1 

21,0 

21,2 

20 

20,4 

20/) 

20,8 

20,4 

20,1 

20,3 

' 

30 

19,7 

18,8 

20,1 

19,7 

19,4 

19,5 

■ 

• 

-    10 

36,2 

56,5 

37,1 

36,0 

36,8 

36,9 

• 

0 

34,8 

34,8 

35,7 

34,7 

35,2 

35,2 

34,7 

30      ' 

+   10 

33,4 

33,2 

34,3 

55,5 

33,0 

38,5 

20 

32,2 

31,7 

33,0 

32,3 

32,1 

32,2 

• 

30 

31,0 

29,8 

31,2 

31,2 

30,8 

io,i 

-    10 

32,9 

53,0 

53,9 

52,3 

53,4 

53,7 

- 

0 

50,8 

50,5 

51,8 

50,4 

53,9 

51,2 

50^ 

40 

+  io 

48,9 

48,2 

49,8 

48,6 

48,6 

48,9 

20 

47,1 

46,0 

47,9 

46,9 

46,5 

46,8 

30 

45,4 

43,9 

46,0 

45,4 

43,8 

44,9 

-    10 

75,0 

75,2 

76,5 

74,2 

75,7 

76,2 

74^ 

0 

72,1 

71,7 

73,5 

71,5 

72,2 

72,6 

7W 

50 

+   10 

69,3 

68,4 

70,7 

68,9 

69,0 

69,4 

6Sfi 

20 

66,8 

65,4 

68,0 

66,6 

65,9 

66,4 

66,6 

30 

64,4 

62,3 

65,3 

64,4 

63,3 

63,7 

64,4 

-    10 

108,8 

109,1 

111,1 

107,6 

110,8 

110,5 

107,8 

0 

104,6 

100,4 

104,4 

103,7 

105,7 

105,4 

103,8 

00 

+   10 

100,6 

99,3 

102,7 

100,0 

100,9 

100,7 

100,1 

20 

96,9 

94,9 

96,0 

96,6 

96,6 

96,5 

96,7 

30 

95,5 

90,4 

92,8 

93,4 

92,6 

92,5 

93,3 

-    10 

171,8 

172,5 

175,8 

170,1 

175,2 

174,6 

170,2 

0 

165,1 

164,4 

168,8 

163,8 

165,0 

166,5 

163,9 

70 

+   10 

158,8 

157,0 

162,4 

158,0 

159,6 

159,1 

158,1 

20 

153,0 

149,9 

156,2 

152,6 

152,7 

152,4 

152,7 

30 

147,6 

142,8 

150,0 

147.5 

146,4 

146,1 

147,7 

-    10 

346,0 

349,3 

354,9 

344,1 

350,9 

352,8 

344/) 

0 

332,5 

332,8 

340,9 

331,1 

334,7 

336,4 

331,3 

80 

+   10 

319,8 

317,8 

327,9 

319,0 

319,5 

321,4 

319,6 

20 

308,1 

303,5 

315,4 

307,9 

306,0 

307,9 

308,6 

30 

297,9 

289,1 

302,9 

296,6 

287,7 

295,2 

298,4 

-    10 

643,9 

657,6 

665,9 

645,3 

649,8 

660,1 

643,5 

0 

617,8 

626,7 

640,1 

619,6 

618,2 

629,3 

619,8 

85 

+    10 

594,3 

598,5 

616,9 

593,6 

591,8 

601,3 

597,8 

20 

572,5 

571,4 

593,4 

573,3 

566,7 

576,0 

577,4 

SO 

552,2 

544,5 

569,9 

552,4 

543,2 

552,2 

558,3 

-    10 

2192,2 

2200,2 

2179,3 

2100,0 

2134,3 

2113,1 

2061/) 

0 

2106,3 

2096,5 

2090,2 

1985,9 

2016,5 

2014,7 

1985,2 

90 

+   10 

2026,3 

2002,1 

2014,3 

1884^8 

1944,1 

1925,0 

^  914,7 

20 

1950,1 

1911,7 

1937,4 

1784,5 

1862,5 

1843,8 

1849/) 

30 

1882,8 

1821,1 

1860,8 

1696,3 

1784,6 

1767,8 

1578,1 

/ 
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TWO   METHODS  of  DeternUmng  the  CoEPnciEim  of  the 

Equations. 


i»  »»^^^^^i^^^i<>^#»»«o^^^i^M»»i^»»^ 


FIRST  METHOD,  by  Db.  MASKELYNE. 

Problem.  To  find  the  Correction  to  be  applied  to  ihe  Maximum  of  amf 
Equation. 

Method  1 .  Change  the  sign  of  the  mean  error  of  the  Tables  at  the  + 
maximum^  and  add  it  to  the  mean  error  of  the  Tables  at  the  —  maximum, 
regard  being  had  to  the  signs  of  the  quantities ;  and  half  the  sum  is  the 
correction  of  the  maximum  of  the  Tables. 

Example.  To  find  the  Correction  of  the  Maximum  of  the  first  Lunar 
Equation f  from  the  Observations  in  the  Tear  1751* 

Here,  at  the  +  maximum,  the  mean  error  of  the  Tables    .     .     +  29'',75 
at  the  -  maximum,  the  mean  error  of  the  Tables    .     .     -  13  ,25 

Sum    ,     .     .     .     +l6,  50 
Correction  of  the  maximum  =  |  sum      .  -  •     .     .     .     +  8,  25 

Method  2.  This  is  more  general  and  exact,  when  the  number  of  —  and 
+  equations  are  nearly  equal.  Take  the  sum  of  all  the  equations  (both .  + 
and  — ),  without  any  regard  to  the  signs;  take  also  the  sum  of  all  the 
—  errors  of  the  Tables  at  the  +  equations,  and  the  sum  of  all  +  errors  at  the 
-7 equations:  In  like. manner  (without  any  regard  to  the  signs),  take  the 
sum  of  all  the  +  errors  at  the  +  equations,  and  the  sum  of  all  the  —  errors 
at  the  —  equations :  Take  the  difference  of  these  two  sums ;  then  the 
correction  of  the  maximum  will  be  +  or  —  ^  according  as  the  first  of  the 
two  last  sums  is  greater  or  l^s  than  the  other :  Then  say.  As  the  sum  of  all 
the  equations  :  the  tabular  maximum  of  the  equation  ::  the  difference  of  the 
two  sums  of  the  errors  of  the  Tables  found  above  :  the  correction  of  the 
maximum  of  the  Tables. 

Example. 


70  TO  FIND  THB  COEFFICIENTS 

Example.     To  find  the  Correction  of  the  Maximum  of  the  eighth  Lunar 

Efuatian,  freim  ihe  Observations  in  IfiQ. 

• 

The  sum  of  all  the  equations^  both  +  and  - ,  is  1480"". 

Sum  of  -  err.  at  +  equ.  and  +  err.  at  -  equ.  is     .     .     .     =920'' 
Sum  of  4-  err.  at  +  equ.  and  —  err.  at  -  equ.  is     ...     =  234 

Diflferenoe    ....     +686 


Also^  the  tabular  maximum  is  28^ ;   hehoe^ 

1480^   :    28''   ::    +686''   :    +  13",Q; 
therefore  28"  +  13"^  ±:  41"  is  the  maximum  of  the  eighth  equation  from  the 
observations  of  ljr52. 

In  these  rules^  the  error  of  the  Tables  signifies  how  much  the  Tables 
differ  from  observation ;  so  that  it  will  be  +  or  --,  according  as  the  Tabtea 
give  the  longitude  more  or  less  than  that  obsafYed. 

Demonstration. 

Let  m  s  the  tabular  maximum  of  the  equation^  q  ss  the  tabular  equation 

at  any  time  when  affirmative;  e  =?  the  error  of  the  Tabks  at  the  same  time; 

X  =:  the  required  correction  of  the  maximum.     Now^    if   you  vary  the^ 

maximum^  you  vary  the  equation  at  any  time  in  the  same  proportion  ;  hence^ 

m\  qv.  X  I—  the  variation  of  the  equation  corresponding  to  the  variation  x 

ox 
of  the  maximum ;  hence^  m  +  j:  is  the  true  maximum^  and  a  +  ^  is  the 

m 

true  equation.  But  the  variation  ^—  of  the  equation  (by  augmenting  the 
maximum  m  by  x)  must  be  equal  and  contrary  to  e  (the  error  of  the  Tables)^ 
m,  order  to  destroy  it;  henee^  ^s  *  e.  In  like  manner^  if  ^  represent  the 
tabular  equatioh  at  any  time  when  it  is  negative,  and  ^  the  error  of  the 
Tabka  at  that,  time^   then  ^—^ef.      Add  these  equations  together^  and 

^-     ft*  «/-e»    This  equation  is  more  accurate  than  either  of  the  twa 

equations 
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equations'  of  which  it  is  composed,  because  e^  -  e  is  the  same^  whether  the 
Moon's  mean  epoch  in  the  Tables  be  right  or  not;  also,  whether  any 
inequahties  affect  the  Moon's  place,   which  remain    the  same^    whilst  the 

equation   in  question  changes  from  one  maximum   to   the  other.      Hence, 

-  »     ■ 

x= — 77-  the  correction  of  the  maximum. 

But  in  order  to  arrive  at  a  greater  degree  of  accuracy,  instead  of  e  take 

the  mean  of  a  great  number  of  e's  y  and  the  same  for  ^,  9,  and  (jf ;  and  then 

,    ,,  r  mean  of  the  e^'s  -  mean  of  the  e's  rm  -      -n  1 

we  snail  nave  x  = r^-r — -??— ; ttt — r  x  wi.     1  nis  will  be  true, 

mean  ot  the  y  s + mean  01  the  j  s  ' 

whether  the  number  of  g^s  be  equal  to  the  number  of  y's,  or  not.     But  that 

an  error  in  the  epoch  of  the  Moon's  place,  or  any  other  inequalities  which 

may  affect  the  Moon's  place,   as  above  observed,  may  not  afiect  the  value  of 

Xy  we  must  make  the  number  of  j's  and  ^%  equal.     Now,  if  id  =  the  number 

r 

of  j's  and  9%  and  consequently  of  e's  and  6^s,  then, ==  mean  of 

-      ,  J  ^,  ^     ^,         ^      TT  sum  of  the  ^'s  -  sum  of  the  e's 

the  es;  and  the  same  for  the  rest.     Hence,  af= ^--r — -yr—: rrr — r 

sum  of  the  q  s+sum  of  the  y  s 

X  m.      And  this  must  be  nearly  true,  when  the  numbers  of  q'%  and  of  j^s  are 

nearly  equal,  the  number  of  each  being  large. 

Having  thus  obtained  all  the  errors,  correct  the  mean  longitude  by  them, 

and  let  this  correction  be  r ;  also,  let  n  be  the  number  of  affirmative  equations, 

and  f/  the  number  of  negative  ;  then  the  correction,  instead  of  being  e  and  ef^ 

will  be  e  +  r  and  e^  +  r;  and  there  being  n  of  the  former  and  nf  of  the  latter, 

,        ^  sum  of  the  c^s  +  nV  —  sum  of  the  e's  —  nr 

we  get  a  more  correct  value  of  a?  =  p-r — n?; — : ttt: — ; 

^  sum  of  the  q  s  +  sum  of  the  q  s 

_  sum  of  the  e^'s  -  sum  of  the  e's  +  rxn'-n 
"^  sum  of  the  g^'s  +  sum  of  the  q's 

If  the  number  of  j's  and  g^'s  were  equals  no  correction  of  this  kind  would 
be  viranted,  as  before  observed ;  hence,  the  correction,  on  account  of  their  not 


rxn'-n 


^  ^     '       sum  of  the  g^'s  +  sum  of  the  q'g 

If 
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II  Om?  *^|tMi4/^i*  U;  Uk<m  mar  Uie  maximum,  then  each  of  the  ^s  ami 
//«  v/ill  U;  t$*'iiriy  i^|ijaJ  t/>  m ;   and  num  of  all  the  ^s  +  sum  of  all  the  q'n^ 
—  f/  /  M  -^  n/  m  wisAt\y  ;  heric<:%  tFie  la^^t  correction  of  the  maximum  beoomes 

J  .         iM-arly. 

In  iIm*  ti|i|»lir;ition  of  theM-  riiliw,  it  i.s  ])ropo8ed  that  all  the  equations  should 
In«  liikrii  wiUiiii  Mf  of  tli«f  maximum  of  the  equation  which  is  to  be  corrected; 
nimI  Ihiil  Ihry  nhould  In*  talcni  for  a  |)eriod,  equal  at  least  to  that  of  half 
II  rrviilulioii  nf  \\\v  Minnxn  uckIch.  For  when  we  want  to  correct  the 
niiiKiniuni  ui'  any  particnilar  ociuation,  that  equation  must  be  involved  with 
nil  flu*  olJirnt ;  hut  ir  w(*  take  a  (^at  many  equations  at  each  maximum  for 
llio  prriiNl  ah(»\i*  niciilioucNl,  all  the  other  (K^uations  wiH  have  run  through 
all  (lic'ir  |Hmitivr  and  nc-^aiive  values,  and  therefore  it  is  supposed  that  these 
may  havr  dc*r«tr(>y<*d  rach  othrr,  and  thus  letive  the  effect  only  of  the  particular 
cM|iialinn  wliirli  wc*  an*  cornHliu);.  lJix)n  tliis^  the  truth  of  the  rule  depends  ^ 
ami  tliiN  NuppimiliiHi  is  iound  adniiMSiible. 

*V\\v  luran  of  all  tlu*  siiioh  of  any  arc  Z  intercepted  between  A  and  A+Z 

in         X  (t'OH.  ./  -  c*oM.  ./  +  a).      Fi^T  A-  =  —  ;    and  if  ;::'  be  given,  the  sum  of 

r  7^ 

all  tho  j*ino!i    .  ^.  y  (i^tw.  ./—aw.  A  +  Z).      Let  z  =  nz',    then  »  =  —  ;  henoe. 


r  -  -r — =-.         i'         r 


{\\v  uiran  siur    ..     .  (i*tw,  ./-  00s.  A  +  Z)  -r-  -^-    =  —  (cos.  A^cos.  A^Z), 

lloiuv.  ir  all  \\w  iH^uations  Iv  taken  within  a  given  distance  D  from 
Ihr  uh^\uuum»  x\\v  truo  i\^rrtvtion  :  that  given  by  the  rule  :;  mean  sine 
;  r  .:  aiv  /)  :  sin.  /).  If  /)  =  ,U/.  it  is  1,0472  :  1.  This  would  be 
;uvur;\lol\  lru<\  if  iho  nuinUT  of  equAlions  were  distributed  equally  thnx^k 
owrv  d^x^^"*'  ^^f  ^h**  i^njuuunu.  But  w^  doubt  not*  that  the  correction  dins 
AU,,n\i'uU\K  \uU  K*  >art\oionllv  nt\ir  the  tnith  ;  for  this  second 
xt>nlf  \mII  Iv  but  >n;AU.  and  the  cm>r  but  a  small  pirt  of  it.  Thus,  if  the 
\f  d\>t;UKV  ^>(\;r,:unu*r»t.  f;vm  ^ho  nuxiiuum  to  which  the  equations  are 

be 


H 

I 
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be  called  A,    and  it's  sine   S,   the  second  correction  will  be   very   nearly 

=  /  X  -7-7- —  X  -^7 .     This  is  founded  upon  the  principle,  that  the  equations 

are  pretty  evenly  disposed  through  the  given  distance.  Dr.  Maskelyne 
furnished  Mason  with  these  rules,  upon  which  he  corrected  the  coefficients 
of  the  Lunar  equations.  Mason's  Lunar  Tables^  therefore,  ought  prc)p3rly 
to  be  called  Maskelyne's  Luna?*  Tables. 


SECOND  METHOD. 

This  method  is  by  the  Equations  of  Conditions y  and  will  be  best  explained 
by  an  Example. 

Example.     To  find   the  Anomaly ^  greatest  Equation^  and  Apogee  of 
the  Sun. 

1.  Find  three   longitudes  of  the  Sun  by  observation,  and  compare  them 
with  the  computed  longitudes,  and  let  the  errors  of  the  Tables  be  C,  (7,  C. 

These  errors  arise  from  all  those  which  flow  from  the  elliptical  elements, 
and  it  is  required  to  find,  what  belongs  to  each  separately. 

2.  Let  us  first  consider  the  apogee.  Here  we  calculate  the  effect  which 
18  produced  upon  the  longitude,  by  changing  the  apogee  1  minute.  Now 
long.  0  —  long,  apogee  =  anomaly ;  therefore  1'  of  change  in  the  apogee 
produces  V  of  change  in  the  anomaly.  Suppose  then,  for  example,  that  the 
longitude  which  gives  the  error  C,  answers  to  1 8*  of  anomaly,  computed  from 
the  apogee  ;  then,  by  the  Table  of  the  Equation  of  the  Center,  we  find  that 
at  this  point,  10'  augmentation  of  the  anomaly  give  18'',8  upon  the  equation 
of  the  center,  and  therefore  1'  change  of  anomaly  gives  1",88  upon  that 
equation,  and  here  the  equation  of  the  center  is  subtractive;  hence,  the  . 
longitude  is  diminished  by  this  quantity. 

3.  Next,  calculate  the  like  effect  from  an  assumed  change  of  the  equation 
of  the  center ;    and  to  facilitate  this  calculation,   let  us  suppose  the  greatest 

Vol.  III.  k  equation 
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equation  to  be  augmented  by  18",8 ;  and  this,  at  1 8*  of  anomaly,  will  give 
5",78  diminution  of  longitude. 

4.  Let  the  true  correction  of  the  anomaly  be  -  x  minutes ; 

. r— equation  of  the  center  be  y  x  18'',8; 

___«_«_,«_ epoch  be  x. 

5.  Then,  as  l'  change  of  anomaly  produces  l'',88  of  longitude,  of  of 
change  will  produce  x  x  l'',88  change  of  longitude.  The  reason  of  this  is 
shown  in  the  note  to  Ailicle  266. 

6.  For  the  same  reason,  y  x  5'',78  is  the  change  of  longitude  for  the 
change  of  the  equation  of  the  center. 

7.  Now  as  the  Tables,  if  correct,  must  agree  with  the  observations 
(supposed  also  to  be  correct),   we  have. 

Longitude  observed  =  longitude  computed  — xx  l'',88— y  x  5'',78  +  z  ; 
But  longitude  observed  —  longitude  computed  =  C;    hence, 

z-  tf  X  5",78  -  j:  X  1",88  =  C. 
This  is  called  an  Equation  of  Condition.      Finding  therefore  three  such 
equations,  we  obtain  the  values  of  Xj  j/,  z. 

8.  The  meaii  of  a  great  number  of  values  thus  determined,  will  give 
Xy  1/,  z,  to  great  accuracy.  The  coefficients  of  x,  y,  z,  should  be  as  great  as 
possible,  in  consequence  of  the  errors  to  which  the  observations  are  liable. 
The  mean  of  the  values  of  x,  y,  z,  give  x,  y,  z,  at  the  mean  of  the  times, 
supposed  to  be  not  far  distant.  The  mean  motion  is  here  supposed  to  be 
known ;  if  not,  for  z  put  a  +  nt,  t  being  the  number  of  years  from  the 
fixed  epoch,  and  n  the  correction  of  the  annual  motion. 

« 

Tojind  the  Coefficients  of  the  Lunar  EauAxiONS. 

9.  Assume  any  given  epoch,  for  example,  1750 ;  and  let  n  =  the  number 
of  years  from  it,  and  find  the  place  of  the  Moon.  From  the  true  observed 
longitude  (L),  subtract  the  sum  {S)  of  all  the  inequalities  (regard  being  had 
to  their  signs),  and  L  -  5=  mean  longitude.     Or,  we  may  find  this  longitude 

by 
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by  the  Tables  ;   for  if  to  the  mean  place  (/)  for  the  epoch  1750,  you  add  the 
mean  annual  motion  (m),  you  get  /  +  n  m  =  mean  longitude. 

10-  Let  c  be  the  correction  to  be  made  to  the  epoch  for  1750,  -  x  the 
secular  correction  of  the  mean  motion,  c  the  number  of  centuries  from  1750, 
E  the  argument  of  the  new  equation,  and  —y  it's  coefficient.  Then  the 
mean  longitude  deduced  from  observation,  will  he  L- S-yx  sin.  -E,  putting 
for  E  it's  value  at  the  given  time.  The  mean  longitude,  according  to  the 
Tables,  will  be  /  +  e+nm-cx,  which  must  be  made  equal  to  the  value 
found  from  observation  ;  that  is, 

/  +  e  +  nm-^cx^L" S-y  x  sin.  E,  or 
e-cx +3/ X  sin.  jB  =  L- 5- (/  + nw»). 

But,  by  supposition,  the  difierence  between  the  observation  and  the 
Tables,  or  L  -  5—  (/  +  n  m)  =  r,  is  found  from  comparing  the  computed 
and  observed  places.      Hence,  the  equation  of  condition  is, 

e-cx +  ^  X  sin.  jB  =  r. 

Comparing  therefore  three  observed  with  three  compilted  places,  and  calling 
their  diflferelices  r,  /,  r'',  we  have 

e-cx  +y  X  sin.  E  ^  r 
e—c'x  +y  X  sin.  E'^r* 
e-c^x  +y  X  sin.  ^'=r". 

From  which  equations  we  get  the  three  unknown  quantities  e,  x,  y;  for 
c,  dy  c'\  and  E^  E\  E'\  are  known  from  the  times  being  given ;  c,  (/,  d' 
being  the  number  of  ages  from  1750,  and  J5,  E\  E'\  the  values  of  the 
arguments  at  the  corresponding  times. 

In  a  similar  manner  we  proceed  in  all  other  cases. 


•.     ^    .^     ,    <m.    *     4    "^   'V.^-i 
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ON  THE  TABLES  OF  THE  PLANETS. 


On  the  Tables  of  Mercury. 

Tlie  First  Table  contains  the  epochs  of  the  mean  longitude^  of  the  aphelion^ 
and  node  of  Mercury,  for  the  meridian  of  Greenwich,  the  mean  longitude 
being  reckoned  from  the  mean  equinox  (Art.  239,  264,  278 — 282).  Table  U. 
contains  the  mean  motion  of  longitude,  of  the  aphelion,  and  node,  for  years. 
Table  IIL  contains  the  same  mean  motions  for  days.  Table  IV.  contains  the 
same  mean  motions  for  hours,  minutes,  and  seconds.  Table  V.  contains  the 
equation  of  the  orlbit  of  Mercury,  for  every  degree  of  mean  anomaly,  with 
their  differences,  supposing  the  mean  distance  from  the  Sun  to  be  38710, 
and  the  excentricity  79^5^4,  the  mean  distance  of  the  Earth  being  100000 
(Art.  217^  and  Chap.  xiii).  Table  VL  contains  the  logarithms  of  the  distances 
of  Mercury  from  the  Sun,  with  their  differences,  for  every  degree  of  mean 
anomaly.  Table  VIL  contains  the  reduction  of  Mercury  to  the  ecliptic,  both 
in  longitude  and  distance  (Art.  268,  278).  Table  VIIL  contains  the  helio- 
centric latitude,  the  Argument  of  latitude  being,  long.  Mercury  —  long,  node 
(Art.  268,  278.) 

To  compute  the  Heliocentric  Latitude  and  Longitude  of  Mercury,  and 
the  Logarithm  of  his  Distance  from  the  Sun. 

From  Table  L  of  the  epochs,  take  out  the  epochs  of  the  mean  longitude, 
of  the  aphelion  and  node,  for  the  given  year,  and  place  them  in  an  horizontal 
line.  But  if  the  given  year  be  not  found  in  that  .Table,  take  the  nearest  year 
preceding  the  given  year,  as  an  epoch,  and  take  out  as  before  ;  under  which, 
(Table  II.)  place  the  mean  motion,  in  longitude,  of  the  aphelion  and  node, 
answering  to  the  number  of  years  elapsed  since  the  epoch  to  the  given 
year. 

Under 
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Under  these,  write  down  (Table  III.)  the  mean  motions  of  the  same,  for 
the  given  day  of  the  month. 

Under  these,  write  down  (Table  IV.)  the  mean  motions  of  the  same,  for 
the  given  hours,  minutes,  and  seconds. 

Add  together  the  numbers  in  the  *  several  columns*,  rejecting  12*5,  or 
any  multiple  thereof,  if  they  occur ;  and  you  get  the  mean  longitude,  places 
of  the  aphelion  and  node,  for  the  given  time. 

Subtract  the  longitude  of  the  aphelion  from  the  mean  longitude,  and  the 
remainder  is  the  mean  anomaly. 

With  the  mean  anomaly,  enter  Table  V.,  and  take  out  the  equation  ^of 
the  orbit,  making  proportion  for  the  minutes  and  seconds,  if  there  be  any, 
correcting  the  result  of  the  proportion,  for  second  differences  (Vol.  II. 
Table  XXXIX.) 

Apply  the  equation,  with  it*s  proper  sign,  to  the  mean  longitude,  and 
you  get  the  longitude  on  the  orbit,  from  the  mean  equinox. 

From  the  longitude  of  Mercury  in  his  orbit,  subtract  the  longitude  of  the 
node,  and  you  get  the  argument,  called  the  Argument  of  Latitude. 

To  the  longitude  on  the  orbit  thus  found,  apply  the  reduction  (Table  VII.) 
with  it's  proper  sign,  and  you  have  the  longitude  upon  the  ecliptic,  reckoned 
from  the  mean  equinox. 

To  the  longitude  thus  found,  apply  the  nutation,  or  equation  of.  the 
equinoxes  in  longitude  (Solar  Table  VIII.)  with  it's  proper  sign,  and  you 
get  the  true  longitude  of  Mercury  on  the  ecliptic,  from  the  true  equinox. 

With  the  argument  of  latitude,  enter  Table  VIII.,  and  take  out  the 
heliocentric  latitude,  making  proportion  for  the  minutes  and  seconds,  if 
necessary,  correcting  the  result  of  the  proportion  for  second  differences  (Vol.  II. 
Table  XXXIX.)  and  this  is  the  true  heliocentric  latitude  of  Mercury. 

With 

*  Although  the  motions  of  the  nodes  of  all  the  Planets  are  retrograde,  yet.  the  precession 
of  the  equinoxes  is  greater,  so  that  the  motion  of  the  nodes  in  longitude  is  progressive,  by  the 
difference.     See  Art.  1079. 
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Wa:  the  mean  anouialy  of  Mercury,  enter  Table  VI,  and  take  out  the 
«i^9W^hir  rf  the  distance,  making  proportion  for  the  minutes  and  seconds,  if 

^•;rt  Aif  <*«umeat  of  latitude,  enter  Table  VII.,  and  in  the  column 
i^-  ^c  <HitC  the  number,  making  proportion  for  minutes  and  seconds^ 
jihl  subtracting  it  from  the  logarithm  of  the  distance  last  found, 
K.si.  w»^>  UK  Ivjpirabiu  of  the  curtate  distance. 

KxvMi'L*.  f^Tiat  is  the  heliocentric  Latitude  and  Longitude  of  Mercury 
.i»  l**^**  ^  *^'  ^7'-  ^9'»  mean  Time  at  Greenwichy  and  the  Logarithm 
hauM^  /^vMii  the  Sun  f 


\ii\uA  M^'l.  lo  June3 
-  tW  b"^  .    . 
lor  17' 
fur  19" 

^IviUAliMU  Table  V- 
tsaii;,  o»  ()rl)it     . 
U^hImoI .  Tabic  VII. 
Uwxfl.  tVt>m  mean  Equin 
N  Mint  ion      .     •     • 
IVwi-  Long,  on  Eel. 


Longitude. 


■  V  I  u 

2.  28.     5.  16 

g.     0.   13.  34 

,51.     9 

2.  54 

3 


11.  29.   12.  56 
—  23.  39.  59 


11.     5.  32.  57 
+   8.  10 


11.     5.  41.     7 
-  6 


11.     5.  41.     1 


Aphelion. 


t  O  I  II 

8.  14.  14.  17 
24 


8.  14.  14.  41 
11.  29.  12.  56 


3.   14.  58.   15 
Mean  Anom. 
Hence,  Tab.  V I. 
Log.  dist.  9,582789 
Redact.     .      2878 


9,579911 
Log.  of  curtate 

distance  from  the 
Sun. 


Node. 


1.  15.  51.  45 
18 


1.   15.  52.     3 
11.     5.  32.  57 


9.   19.  40.  54 
Arg.  of  Lat. 
Hence,  Tab.  VIIL 

Hf/•/fl^6^35'.2l^s 


Problem. 
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Problem.     Tlie  heliocentric  Latitude  and  Longitude  of  a  Planet  being 
given  \    tojind  the  geocentric  Latitude  and  Longitude^    and  ifs  Distance 
from  the  Earth. 

Let  5  be  the  Sun,  E  or  E'  the  Earth, 
E'SE'^  diameter,  which  produce  to  s\  s,  P 
the  planet,  «y'  the  first  point  of  Aries,  v  P  the 
order  of  the  signs  ;  draw  Pv  perpendicular  to 
the  ecliptic,  and  join  EP,  Ev,  E'P,  E'v, 
SP,  Sv.  Let  the  Earth  be  at  E,  ^ind  Sun 
at  s  ;  then,  the  angle  ^  ^t;  -^  «y>  SE  =  ESv 
the  angle  of  commutation.  And  if  the  Earth 
be  at  E\  r  Sv  ^  r  SE' =  E'Sv,  reckoning 
according  to  the  order  of  the  signs.     That  is. 


-77^ 


Long.    Planet  ^  long.    Earth  =  angle    of  commutation,     taking   the 
complement  to  12  signs  when  the  angle  is  above  6  signs. 

Find    SP  from   the    Tables,    then,    rad.    :   cos.    PSv  (hel.  lat.  planet) 
::  PS  :  Sv,  and  log.  51;  =  log.  PS  +  log.  cos.  PSv-  10,. 

Suppose  the  Earth  at  E;  then,  Sv  +  SE  :  Sv  ^  SE  ::  tan.  }  {SEv  + 
SvE)  :  tan.  f  {SEv  ^  SvE) ;  but  (Art.  648.)  if  SE  :  Sv,  or  Sv  :  SE 
(putting  the  greater  of  the  two  for  the  second  term)  ::  rad.  :  tan.  rf**,  then, 
Sv '\'  SE  :  Sv  ^  SE  ::  rad.  :  tan.  (rf*— 45*);  hence,  rad.  :  tan.  (rf*— • 
45*)  ::  tan.  f  {SEv  +  SvE)  :  tan.  |  {SEv-  SvE) ;  and  3^  +  A'^  terms  = 
the  greater  angle,  and  3"*  -  4*  terms  =  the  less  angle.  Thus  we  get  the 
^ongation  SEv  of  the  planet. 

Log.  tan.  £f*=10,  +  log.  Sv-^log.  SE,    or  =  10,  +  log.  SE-^log.  Sv, 
according  as  it  is  a  superior  or  an  inferior  planet. 

Log.  tan.  i  {SEv ^ SvE)  =  log.  tan.  (rf*-45*^)  +  log.  tan.  |  {SEv  + 
SvE)  -  10.  ^ 

The 
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The  geocentric  longitude  differ?  from  the  heliocentric  longitude  by  the 
elongation  8Ev  or  SE'v;  the  geocentric  longitude  being  less  than  the 
heliocentric  in  the  former  case,  and  greater  in  the  latter,  that  is,  according 
as  the  Sun  or  the  Planet  is  more  easterly  ;    or, 

Hel.  long.  0  =±:  z.  Elong.  =  geo.  long,  planet. 

When  the  longitude  of  the  planet  -  longitude  of  the  Sun  is  greater  than 
6  signs^  subtract ;    when  less,  add. 

To  find  the  geocentric  latitude,  we  have, 

Sine  of  L,  commutation  :  sine  of  JL  elongation  ::  tan.  heliocentric 
latitude  :  tan.  geocentric  latitude  {Art.  27'8) ;  and,  arith.  comp.  log.  sin. 
comniut.+  log.  sin.  elon.  +  log.  tan.  hel.  lat.  —  10,  r=  log.  tan.  geo.  latl, 

To  find  the  distance  of  the  Planet  from  the  Earth,  we  have, 

Sin.  SEv  :  sin.  ESv  ::  Sv  :  Ev 
Cos.  PEv  :  rad.  ::  Ev  :  EP 


.%  sin.  SEv  X  COS.  PEv  :  sin.  ESv  x  rad.  ::  Sv  :  EP ;    and, 

j?p_  'St;  X  sin.  ESv  x  rad. 
""  sin.  SEv  X  COS.  PEv  * 

Hence,  log.  EP^  log.  Sv  +  log.  sin.  ESv  +  arith.  comp.  log.  sin.  SEv  + 
arith.  comp.  log.  cos.  PEv'^  10,  or—  20,  according  as  the  planet  is  superior 
or  inferior ;  because  for  an  inferior,  log.  Sv  has  it's  index  increased  by  10, 
and  therefore  10  more  must  be  deducted  from  the  index  on  that  account. 

In  calculating  the  geocentric  place  of  a  planet,  20"  is  added  to  the 
longitude  of  the  Sun,  on  account  of  it's  aberration  (Art.  531.) 

In  all  calculations  where  the  Sun's  distance  from  the  Earth  enters,  it's 
log.  is  increased  by  1 0,  when  the  Earth  is  at  less  than  it's  mean  distance 
from  the  Sun  ;   this  therefore  must  be  considered  in  the  operation. 


Example 
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Example.  What  is  the  geocentric  Latitude  and  Longitude  (^Mercury, 
and  the  Logarithm  of  Aw  Distance  Jrom  the  Earth,  on  June  3,  1793, 
at  6\  17'.  19"  mea^  Time  at  Greenwich? 

True  long,  of  Mercury  on  ecliptic 11.     5.  41.     i 

True  long,  of  Earth  * 8.  13.  32.  33 

Connmutation ii    22      8    28 

Sup.  of  commutation  (SEv  +  SvE) 3      7    5l    32 

Half  sup ~iri8.  55.  4ti 

Logarithm  of  distance  of  the  Sun  +  10, 30,000537 

Log.  of  curt.  dist.  Mercury  from  Sun 9>57^11 

Log.  tan.  69.   13.  40 10,420626 

45  

Log.  tan.  24.  12.  40 9,652875 

Lt^.  tan.  48.  55,  46 10,059757 

Log.  tan.   27.    17.  34       .      .     ._ "91712633 

31.  38.   13  elongation  oi  Mercury. 

73.  32.  33  long.  Sun  +  20" 

51.  54.  31   geocen(riclon^tude  of  Mercury. 

Log.  sin.  83.     8.  38 anth.  comp.     0,004098 

Lc^.  sine  21.38.  13 9,566696 

Log.  tan.     6.  35.   21 9,oG2628 

Log.  tan.     2.  27.  41  geocentric  latitude  S 8,633433 

Log.  sin.  82.     8.  38      .      : 9,995903 

Log.  curt.  dist.  Sv 9.*799ll 

Log.  sin.  21.  38.  12      .      .......     arith.  comp.  0,433304 

Log.  cos.     3.  27.  41 anth.  comp.  0,00O4Ol 

Log.  £P=l,023l6 0,009518 

•  TTie  longitude  of  the  Sun,  computed  for  the  examples  here  given  of  the  planets,  wa» 
computed  from  the  Tablei  gi»en  by  M.  di  la  Lande  in  the  last  edition  of  his  Astronomy  j  the 
new  Solar  Tables  here  given,  not  having  been  published  when  the  examples  were  computed. 
Vol.  in.  / 
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To  Jind  the  heliocentric  Latitude  and  Longitude  of  Fenus,  and  the 
Logarithm  of  her  Distance  from  the  Sun. 
.  From  Table  I.  take  out  the  epochs  of  the  mean  longitude,  the,aphelion 
and  node,  for  the  given  year;  and  place  them  in  an  horizontal  line.  But  if 
the  given  year  be  not  found  in  that  Table,  take  the  nearest  year  preceding 
the  given  year,  as  an  epoch,  and  take  out  as  before;  under  which  (Table  II.) 
place  the  mean  motion  in  longitude,  of  the  aphelion  and  node,  answering  to 
the  number  of  years  elapsed  since  the  epoch,  to  the  given  year. 

Under  these,  write  down  (Table  III.)  the  mean  motions  of  the  same, 
for  the  given  day  of.the  month. 

Under  these,  write  down  (Table  IV.)  the  mean  motions  of  the  same, 
for  the  given  hours,  minutes,  and  seconds. 

Add  together  the  numbers  in  the  several  columns,  rejecting  \2  S,  or  any 
multiple  thereof,  if  they  occur,  and  you  get  the  mean  longitude,  places  of 
the  aphelion  and  node,  for  the  given  time. 

Subtract  the  longitude  of  the  aphelion  from  the  mean  longitude,  and  the 
remainder  is  the  mean  anomaly. 

With  the  mean  anonwly  enter  Table  V.  and  take  out  the  equation  of 
the  orbit  with  it's  proper  sign,  making  proportion  for  the  minutes  and 
Beconds,  if  there  be  any.  But  this  requires  a  correction,  at  the  rate  of  o",5 
jbr  every  minute  of  the  equation  for  loo  years  ;  and  for  any  other  time,  the 
ooncction  will  be  in  proportion;  to  be  subtracted  afier  178O,  and  added 
i^'bre  that  time. 

Apply  the  equation  with  it's  proper  sign,  to  the  mean  longitude,  and 
you  get  the  longitude  on  the  orbit,  from  the  mean  equinox. 

From  the  longitude  of  Venus  in  her  orbit,  subtract  the  longitude  of 
the  node  :  and  you  have  the  Ai^ument,  called  the  Argument  of  Latitude. 

To  the  longitude  on  the  orbit,  apply  the  reduction  (Table  VH.)  with  it's 
proper  sign,    and  you  have  the  longitude  upon  die  ecliptic,  from  the  mean 

To 
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To  the  longitude  thus  founds  ^pply  the  nutation  (Solar  Table  VIIL)  with 
ifs  proper  sign^  and  you  get  the  true  longitude  of  Venus  on  the  ecliptic^ 
from  the  true  equinox. 

With  the  argument  of  latitude  enter  Table  VII.  and  take  out  the 
latitude,  making  proportion  for  the  minutes  and  seconds^  if  necessary^  and 
this  is  the  true  heliocentric  latitude  of  Venus. 

With  the  mean  anomaly  of  Venus  enter  Table  VI.  and  take  out  the 
logarithm  of  her  distance  from  the  Sun,  making  proportion  for  the  minutes 
and  seconds,  if  necessary.  But  this  must  be  corrected  by  the  small  Table^ 
to  be  entered  with  the  mean  anomaly,  and  you  get  the  correction  for 
100  years ;  and  for  any  other  time,  the  correction  will  be  in  proportion,  to" 
be  applied  with  a  contrary  sign,  before  178O. 

With  the  argument  of  latitude,  enter  Table  VII.  and  take  out  the 
reduction  in  the  Column  under  Sub.  Log.  making  proportion  for  the  minutes 
and  seconds,  if  necessary  ;  and  subtract  it  from  the  logarithm  of  the  distance 
last  found,  and  you  have  the  logarithm  of  the  curtate  distance. 

£xAMPL£.  OnJune23j  1690,  New  Stile ^  at  l\  18',  \l"  tnean  Time  at 
Greenwich  ;  to  Jind  the  heliocentric  Latitude  and  Longitude  of  f^enus,  and 
the  Logarithm  of  her  Distance  from  the  Sun. 


Enoch  for  I66O  .  .  . 

Mot.  for  80  years  .   . 

10  years    .  . 

June  23  .  .  .  . 
1  hour  •  . • 
18'  ...  . 
11"    .   .   .  . 

Mean  Long.     .     .    . 
Equation     .... 

Long,  on  orbit     .     • 
Reduction.    .     .   •    . 

r 

Ix)ng.  from  mean  equ. 
Nutation    •     .      •     • 

True  long,  on  ecL  .   . 

Longitude. 

Aphelion. 

'Sode. 

•     0       It 

3.  19-  55.  52 

0.   15.  22.  24 

3.     1.     7.  14 

9.     8.  46.  38 

4.     0 

1.   12 

1 

•                0         f             V 

10.     5.  54.   12 

1.     4.  48 

8.     6 

23 

1 

f        0           1        a 

2.    13.     8.  48 

41.  20 

5.   10 

15 

4.   15.   17.  21 
+      6.  50 

10.     7.     7.  29 

4.   15.   17.  21 

2.   13.  65.  33 
4.   15.  24.   11 

4.   15.  24.  11 
-      2.  32 

6.     8.     9.  52 
Mean  Anomaly. 

Log.  dist.  . .  9,856347 
Reduction  ...   -  588 

2.      1.  28.  38 

Arg.  of  liatitude. 

Hel.  Lat.  2^  58'.  51" 

• 

4.   15.  21.  39 
+     2 

4.   15.  21.  41 

Log.  curt.  dist.  9,855759 

On 
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On  the  Tables  of  Mars. 

The  First  Table  contains  the  epochs  of  the  mean  longitude,  of  the 
aphelion  and  node  of  Mars  ;  together  with  the  arguments  of  the  equations^ 
expressed  by  dividing  the  circle  into  1.000  equal  parts.  Table  II.  contains 
the  mean  motions  of  the  same,  for  years.  Table  III.  contains  the  mean 
motions  for  months ;  that  is,  for  the  beginning  of  each  month,  reckoned  from 
the  beginning  of  the  year.  Table  IV.  contains  the  mean  motions  for  days*. 
Table  V.  contains  the  mean  motions  for  hours.  Table  VI.  contains  the 
mean  motions  for  minutes  and  seconds.  "Table  VII.  contains  the  equation 
of  the  center  of  Mars,  for  January  1 ,  1 800,  with  the  secular  variation,  to  be 
applied  to  the  longitude.  Table  VIII.  contains  the  equation  of  the  orbit 
corresponding  to  Argument  II.  Table  IX.  contains  the  equation  answering 
to  Argument  III.  Table  X.  contains  the  equation  answering  to  Argument  IV. 
Table  XI.  contains  the  equation  answering  to  Argument  V.  Table  XII. 
contains  the  equation  answering  to  Argument  VI.  Table  XIII.  contains  the 
equation  answering  to  Argument  VII.  Table  XIV.  contains  the  equation 
answering  to  Argument  VIII.  T^ble  XV.  contains  the  equation  answering 
to  Argument  IX.  Table  XVI.  contains  the  logarithms  of  the  radius  vector 
of  the  orbit  of  Mars,  for  January  1,  1800,  with  the  secular  variation. 
Table  XVII.  contains  the  equation  of  the  radius  vector,  answering  to 
Argument  II.  Table  XVIII.  contains  the  equation  answering  to  Argu- 
ment III.  Table  XIX.  contains  the  equation  answering  to  Argument  IV. 
Table  XX.  contains  the  equation  answering  to  Argument  V.  Table  XXI. 
contains  the  equation  answering  to  Argument  VI.      Table  XXII.  contains 

the 

•  Tables  III,  and  IV.  in  this  and  the  following  Planets,  answer  to  Table  III.  in  the  Tablet 
of  Mercury  and  Venus  ;  for  if  we  take  out  the  motion  for  the  month  in  Table  III,  and  for  the 
day  of  the  month  in  Table  IV,  and  add  them  together,  we  get  the  motion  for  the  day  of  the. 
month :  whereas,  in  Table .  III.  of  Mercury  and  Venus,  we  take  out  the  motion  for  th^  day 
of  the  month,  at  once  entering  that  Table.  , 
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the  equation   answering  to   Argument  VIL      Table  XXIII.    contains  the 

#  

equation  answering  to  Argument  VIII.  Table  XXIV.  contains  the  equation 
of  the  radius  vector,  in  parts  of  it's  logarithm.  Table  XXV.  contains  the 
heliocentric  latitude  of  Mars.  Table  XXVI.  contains  the  reduction  to  tlie 
ecliptic,  both  in  longitude  and  for  the  radius  vector. 

Each  equation  of  the  orbit,  answering  to  Albumen ts  II . . .  IX.  consists 
partly  of  positive  and  partly  of  negative  quantities,  on 
which  account,  we  should  have  both  to  add  and  to 
subtract  in  collecting  the  sum  of  all  the  equations ; 
it  will  therefore  render  the  calculation  easier,  if  we 
add  to  each  equation  it*s  maximum  value,  by  which, 
every  part  of  the  equation  becomes  positive,  the 
equation  decreasing  to  0  and  no  lower.  For  instance, 
let  the  annexed  Table  represent  the  Argument  for 
every  100*  part  of  the  circle,  and  the  corresponding 
equations ;  then  -  4  being  the  maximum  negative 
value,  if  we  increase  the  whole  by  +  4,  the  equation 
increased  becomes  all  positive,  as  in  the  third  column. 
If  therefore  we  use  the  third  column  instead  of  the  second,  the  equation 
will  be  too  great  by  4  ;  in  this  case,  therefore,  we  must  subtract  4  in  order  to 
get  the  true  value.  By  taking  out  therefore  each  equation  thus  increased, 
and  adding  them  together,  we  get  a  sum  greater  than  the  sum  of  the  true 
equations,  by  the  sum  of  all  the  maxima  values,  which  is  a  constant  quantity; 
this  constant  quantity,  therefore,  subtracted  from  the  sum  of  the  equations 
increased  as  above  stated,  leaves  the  true  sum  of  the  equations.  If  we 
increase  the  true  equation  by  a  quantity  greater  than  the  maximum  value, 
the  equation  so  increased  will  not  descend  to  0 ;  and  here  we  subtract  the 
sum  of  all  the  quantities  added,  instead  of  the  sum  of  the  maxima  values. 
This  is  the  case  in  the  Tables  of  Mars  and  the  Georgian,  which  never 
descend  to  0.      For  Jupiter  and  Saturn,  the  equations  are  increased  by  the 

;  maxima 


Arg. 

Equat. 

Equ.  inc. 

0 

+  0' 

+  r 

100 

+  2 

+   6 

200 

+  4 

+  8 

300 

+  4 

+  8 

400 

+  2 

+  6 

500 

0 

+  4 

600 

-  2 

+  2 
0 

700 

—  4 

800 

—  4 

0 

900 

—  2 

+  2 

1000 

0 

+  4 
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maxima  values^  as  appears  by  their  descending  to  O.     For  Mars^  the  sum 
of  the  quantities  added  to   make  the   equations  all  positive^  *is   2\      The 
Arguments   of  the  first  four  Tables  are  formed  upon  the  same  principle  as 
those  of  the  Sun  ;  and  the  disturbing  forces  here  considered,  are  those  which 
arise  from  Jupiter,  Venus,  and  the  Earth ;    and  therefore  they  depend  oii 
the  relative  situations  of  Mars  and  these  planets,  except  one  equation,  which 
depends  only  on  the  situation  of  Jupiter.      For  instance.   Argument  II.  is 
formed  from  the  longitude  of  Mars  minus  the  longitude  of  Jupiter,  and  is 
therefore  adapted  to  the  situations  of  Mars  and  Jupiter  at  the  beginning  of 
each  respective  year.      And  in  like  manner,  the  other  Arguments  are  formed 
from  the  relative  situations  of  the  planets,  or  situation  of  the  planet,  on  which 
the  Arguments  depend,  at  the  beginning  of  the  year.     In  Table  II.  you  have 
the  mean  motions  of  the  Arguments  for  the  respective  years,  corresponding 
to  the  variations  of  the  relative  situations  of  the  planets  which   form   the 
Arguments,    rejecting  whole  circles  when  they  enter.      In  Table  III.  you 
have  the  mean  motions  of  the  Arguments  for  months.     In  Table  IV.  you  have 
the   mean  motions   of   the  Arguments  for  days.      In  Table  V.  you  have  the 
mean  motions   of    the   Arguments  for  hours.      For  minutes  and  seconds  the 
motions   are  too  small  to  render  any  attention  to  them  necessary.      Exactly 
in  the  same  manner,  the   Arguments  for  Jupiter,  Saturn^  and  the  Greorgian 
are  formed  ;  only  here,  there  are  no  Arguments  for  hours,  on  acgount  of  their 
extreme  smallqess.      If  therefore  you  take  the  Arguments  for  the  begioning. 
of  the  year,    and  add  to  them  the  mean  motions  of  the  Arguments  from  the 
beginning  of  the  year  up  to  the  given  time,  you  have  the  Arguments  at  that 
time;    and  these  Ailments  entered  in  their  respective  Tables,    give  the 
equations   for  the  given  time.      The  method  of  computing  the  equations 
arising  fron;i  the  disturbing  force,  is  fully  explained  in  Chap.  37-     The  same 
forces  which  disturb  the  motion  of  a  planet  in  it's  orbit,  qiust  also  necessarily 
disturb  the  radius  vector ;  that  is,  increase  or  decrease  it's  length :   the  same 
Arguments  therefore  which  serve  to  find  the  equations  of  the  orbit,  serve  also 

to 
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di0  equations  of  the  radius  vector,  which  are  therefore  contained  in 
get  of  Tables. 

la  compute  the  heliocentric  Latitude  and  Longitude  of  Mars^  and  the 

Logaritlmi  of  his  Distance  from  the  Sun. 

Kmn  TaUe  L  of  the  epochs,  take  out  the  epochs  of  the  niean  longitude, 
df  the  tphcUon  and  node,  with  the  Arguments  II,  111,  IV,  V,  VI,  VII, 
yi]|  IX,  and  place  them  in  an  horizontal  line.  But  if  the  given  year 
be  aot  found  in  that  Table,  take  the  nearest  year  preceding  the  given  year, 
m  stt  epoch,  and  take  out  as  before ;  under  which,  from  Table  II,  place  the 
motion  in  longitude,  of  the  aphelion  and  node,  with  the  Arguments, 
ig  to  the  number  of  years  elapsed  since  the  epoch  to  the  given  year, 
Ptidcr  these,  write  down  (Table  III.)   the  mean  motions  of  the  same,  for 

Ae  git^en  month. 

Under  these,  write  down  (Table  IV.)  the  mean  motions  of  the  same,  for 
tl^  |pv<en  day  of  the  month. 

ITfider  these,  writedown  (Table  V.)  the  mean  motions  of  the  same,  for  the 

jpvm  hours. 

IHider  these,  writedown  (Table  VI.)  the  mean  motions  of  the  same,  for 
tnmtcs  and  seconds. 

Add  together  the  numbers  in  the  several  columns^,  rejecting  1 2  aS,  or 
Mr  multiple  thereof,  if  they  occur ;  and  in  the  arguments  rejecting  1000, 
^  any  multiples  thereof ;  and  you  get  for  the  given  time,  the  mean  kmgitude, 
thr  aphelion  and  node,  and  the  arguments. 

Fiom  the  mean  longitude  subtract  the  longitude  of  the  aphelion,  and  you 
lMt  the  "mean  anomaly  ;  with  which,  making  proportion  for  the  minutes  and 
^if^^ynds,  enter  Table  VII.  and  take  out  the  equation,  together  with  the 
^^eular  variation,  with  their  proper  signs ;  except  the  time  be  before  1 800,  in 
^yllieh  case,  the  secular  variation  is  to  be  taken  out  with  a  contrary  sign ; 
then  say,  lOO  :  the  years  from  1800  to  the  given  time  ::  secular  variation 

above 
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mbove  found  :  the  secular  variation  required.  With  Argument  II.  take  out 
the  equation  in  Table  VIII.  With  Argument  III.  take  out  the  equation 
in  Table  IX.  With  Argument  IV. .  take  out  the  equation  in  Table  X. 
With  Argument  V.  take  out  the  equation  in  Table  XI.  With  Argument  VI. 
take  out  the  equation  in  Table  XII.  With  Argument  VII.  take  out  the 
equation  in  Table  XIII.  With  Argument  VIII.  take  out  the  equation  in 
Table  XIV^  With  Argument  IX.  take  out  the  equation  in  Table  XV. 
Take  the  sum  of  all  these  equations  (regard  being  had  to  the  signs  of  the  first 
equation  and  of  the  secular  variation^  the  signs  of  the  other  being  ajl  positive) 
and  from  it  take  2'  (being  the  sum  of  the  quantities  added  to  make  the 
Equations  II . . .  IX.  all  positive)^||  and  the  result  applied^  with  it*s  proper  sign, 
to  the  mean  longitude  already  found,  gives  the  longitude  of  Mars  in  his 
orbit. 

From  the  longitude  of  Mars  in  his  orbit,  subtract  the  longitude  of  his 
node,  and  you  have  the  Argument  of  latitude ;  with  which,  making  propor* 
tion  for  the  minutes  and  seconds,  enter  Table  XXVI,  and  from  the  Second, 
Fifth,  or  Eighth  Columns,  take  out  the  reduction  of  the  longitude  to  the ' 
ecliptic,  with  it*s  proper  sign,  and  apply  it  to  the  longitude  upon  the  orbit, 
and  you  have  the  true  heliocentric  longitude  upon  the  ecliptic  from  th«  mean 
equinox. 

With  the  same  Argument  «nter  Table  XXV. ;  and,  making  proportion 
for  the  minutes  and  seconds,  you  get  the  true  heliocentric  latitude. 

With  the  mean  anomaly  of  Mu^  enter  Table  XVI.  and  take  out  the 
logarithm  of  the  distance,  and  correct  it  by  the  following  Tables,  and  you 
(get  the  true  logarithm  of  the  distance  of  Mars  from  the  Sun. 
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Example.     Tojmd  the  heliocentric  Latitude  and  Longitude  of  Mars,  on  ^ov.  13,  1800, 

at  1 1**.  8'.  20"  mean  Time  at  Greenwich. 


Epoch  for  1800 
November   .  .  . 

IS'^   .  .  . 

11»»  .  .  . 

o       ^     •     • 

20"  .   .  . 

Meao  Long.  .  . 
Sum  of  Equat. . 

Long,  on  Orbit 
Red.  to  £cl.  •  . 

Helioc,  Lonir,  . 


Longitude, 


not  11 

7.  22.  34.  21,8 

5.    9.  19.    3,4. 

6.  48.  46,5 

14.  24,7 

10,5 


Aphelion. 


1.    8.  5ti.  47,3 
+  10.  13.  26,9 


1.  19.  10.  14,2 
-  2,2 


1.  19.  10.  12,0 


■       oil/ 

5.  2.  13.  17 


Node. 


55fi 
2,4 


5.  2.  24.  15,2 
1.  S.5Q.  47,3 


so  I         // 

1.  18.     1.     1 


22,8 


1.  18.     1.  24,8 
I.  19.  10.  14,9 


Arguments. 


IL 

420 

372 

016 

1 


809 


IIL 

197 

302 

13 


512 


IV. 

617 

674 

29 

1 


321 


V. 

223 

70 

3 


296 


VL 
632 

389 

17 

1 


39 


VIL 

013 

2 


68 


vin. 

619 

337 

14 


970 


=1 

IX. 

286 

26 

1 


313 


8.  6.  32.  32,1 
Mean  Anom. 


0.     1.     8.  50,1 
Arg.  Latitude. 


I 


O  f  ff 

Arg.  mean  anom.  +  10.  13.  13,3 


•  • 


Sec.  equat.    + 
Argt  II  •  .  . 

III  .  .  . 

IV  .  .  , 

V  .  .  . 
VI 

VII.... 

VIII  .  .  . 

IX 

Sum  —2' 


,3 

49,2 

40,2 

5,6 

3,6 

11,3 

2,4 

5,7 

15,3 


10.  13.  26^ 


With  the  Argu- 
ment of  latitude 
enterTab.XXV. 
and  the  Kelio^ 
centric,  latitude 
is  found  to  be 
2'.  13  V  N. 


'mm* 


In  this  operation^  the  first  six  lines  are  taken  immediately  from  the 
the  TaUes^  the  sums  of  which  give  the  mean  longitude^  aphelion  and  node^ 
with  the  arguments,  for  the  given  time.  From  the  mean  longitude  subtract 
th^  place  of  the  aphelion,  and  you  get  8'.  6*.  32'.  32",1  the  mean  anomaly; 
with  this,  enter  Table  VII.  in  the  follo\^ing  manner.  The  equation  corre- 
sponding to  8'.  6*.  3(y  is  +  10».  13'.  4'',9  ;  and  the  variation  for  lO'  is 
34'';  hence,  loT  :  2'.  32"  ::  34^  :  8",6,  which  (as  the  equation  increases) 
added  to  +  10^  13'.  4^9  gives  +  lO^  13'.  13",6  the  equation  for  1800. 
But  the  secular  equation  is  +  36^,8  (the  time  being  ctfter  1800),  and  the 
time  from  the  beginning  of  1800  to  the  given  time,  November  13,  is  0,87 
of  a  year  (Solar  Table  IV) ;  hence,  100  :  0,87  :'•  +36",8  :  +  0",3,  With 
Argument  II,  8O9,  enter  Table  VIII,  and  take  out  the  equation  thus: 
The  equation  corresponding  to  800  is  51",   and  the  diflerence  for  10  is  2"; 

*  hence> 


o^ 


1^^ 


1\^ 


i^^s 


o? 


JtJ^ 


ot*J=*= 


9^ 

10  y****" 


,tb\t 


to 


l\ie 


to 


\1^^'  ^"  .w>nd\tt6  ^  '.,;      ta^ 


.toe«^ 


%U 


cotv 


tsilO« 


tbe  e«V«* 


coo 


taio* 


tbe  «*v 


•««  tV\e  ®*V"  vtfio**^' 


,b\e  "5^' 


cotw 


.ct«tV- 
coo* 


tiotv 


to 


*  \Tft««'^''    \rVl    contain*  »  .^a  an  en 


to 


VU 


entvg  -  '-,  ^  Ar6Utoet^\^^ent  _    ^, 


vuv 


^^.eViocetvt*^^  ^'^^^,,,.  cotvtav^*  ^^^^^  tV^ 

^'*''        Table  ^^'     tAc\a!t^^^^        f  the  toot^**"^  °'         »tiA  Ae?«*^     ^ 


tbe 


co^«^  "^ :  ...,«.eutiooe-  ^^^^  ^^  ^^^^^^r^,^  ^^^^    ^,,„.  37 


Haft 


.;e-tnei 


^°S' '      1.0  abov  . 

^Yilbe  »""       ^_^   arise 


^'  :^i^  "^  "^  ■ 


tfkve 


force  o» 


atvo 


*bet. 


\s 


>\ft\tv« 


«.  ^«"  "'  *    ^*    *«'  "^  ^ 


tbeo^ 


Ji  these 


frotn 


\78^» 

\'^'^^^'  .  the  ^^^ 


^,,,e».^-^^l".tbe^^^' 


tuA^ 


o?   3«P 


itet ; 


tbeti 


1  Sat»»^ 


I  the 


)«? 


Atet 


i»i 


i^so'. 


49 


r.b 


n"  O-l* 


;33)'^ 


iva-  ^ 


S'^I-^'' 


34 


g-^ttX 


^jr.ft^'i 
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The  great  equation  of  Saturn  arising  from  the  attraction  of  Jupiter^  is 
also  found  to  be  (Mem.  1785), 

-  (48'.  44"- ax  0",1)  X  sin.  (5*5-  2 1  +  5\  34'.  8"-  a  x  58",88). 

The  period  of  these  two  equations  is  918,76  years.  By  way  of  distinction, 
these  are  called  the  great  equations  of  Jupiter  and  Saturn :  These  two 
equations  of  Jupiter  and  Saturn  are  very  nearly  in  the  ratio   of   3  to  7. 

r 

Now  it  is  manifest,  that  when  5*5-  2/- a  x  58'',88  =  36o%  the  equation 
must  then  begin  again,  and  therefore  this  will  determine  the  period ; 
now  5*5— 2/— ax  58",88    increases  1410",6  in  a  common  year;    therefore 

"^ — ^j =  918,76  years,  the  period  in  which  these  equations  return 

again  the  same. 

These  equations  show  the  reason,  why  the  present  mean  motions  of 
Jupiter  and  Saturn  differ  from  *  the  true  mean  motions,  as  the  latter  cannot 
be  determined  but  by  taking  in  the  above  period.  We  have  the  apparent 
mean  motion  of  Saturn,  in  a  common  year,  by  adding  to  it*s  mean  annual 
motion,  the  quantity  by  which  the  great  equation  varies  in  that  time,  and 
this  quantity  is  very  nearly  =  —  (48'.  44"— a  x  0",l)  x  sin.  23'.  31''x  cos, 
(55—2  /  +  5^  34'.  8"—  a  x  58",88)  ;  and  the  apparent  mean  motion  of 
Jupiter  is  this  quantity  with  a  contrary  sign,  diminished  in  the  ratio  of  7  to  3, 
and  added  to  his  mean  annual  motion. 

Now  the  fluxion  of  the  cosine  of  any  quantity  =  sine  x  flux,  arc, 
therefore  when  cos.  =  a  maximum,  sine  x  flux,  arc  =  0,  or  the  sine  of  the 
arc  =  0,  or  the  arc  =  O;  therefore  when  the  above  quantity  =  a  maximum, 
5S-2I+  5^  34'.  8"-  a  X  58",88  =  O,  which  happened  in  the  year  156o. 
At  that  time,  the  apparent  annual  motion  of  Saturn  was  less  than  the  true, 
by  20",  1,  and  that  of  Jupiter  greater  by  8",6  ;  since  that  time,  their  apparent 
mean  motions  have  been  approaching  to  their  true  mean,  motions,  and  in 
1 789  their  apparent  and  true  mean  motions  were  equal.  These  results  show, 
why,  in  comparing  the  modern  with  the  ancient  observations,  the  mean 
iQotion  of  Saturn  appears  to  be  retarded,  and  that  of  Jupiter  accelerated ; .  and 

that 


o  ' 


f 


r* 
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that  from   a  comparison  of  the  modem  observations^   the  mean  motion  of 
Saturn  appears  to  be  accelerated,  and  that  of  Jupiter  to  be  retarded. 

Now  if  /f  be  the   heUocentric  mean   longitude  of  Jupiter,    k  that  of 
Saturn,  corrected  by  the  above  equations  respectively,    computed  from  the 
equinox  of  the  year  1750 ;  the  other  equations  of  the  motion  of  Jupiter  from 
the  action  of  Saturn,  are, 
-  l\  22",?  sin. (/f-  h)  +  S\  24",3  sin.  2(k-  h)  +  17"  sin.  3  (H-  h)  -^^,9 sin.  4 (H-  h) 

+  2\  18V  sin.  (   H"  2A-  13*.  33\    7''+  a  x  13'',7) 

+  1  .  27  ,4  sin.  (2/f-  3A  -  6l  .  59 .  48  +  a  x  21  ,9) 

+  2 .  47  ,0  sin.  (SH-  5A  +  55  .  19  .  21   +ax  43  ,0) 

-T         16  ,0  sin.  (3/f-  4A  -  62  .  51  .  19) 

+         12,8  sin.  (3/f-2A  -     8.30.15) 
13  ,0  sin.  (3A  ~  //  -  58  .  31  .    O) 

+        11  ,6  sin.  (  h  +  45^  4') 

+  10  ,0  sin.  (4/f-5A  +  45^  16'.  32^') 
5  ,4  sin.  (2fi-  A  +  16.  1.27) 
Now  the  sum  of  the  maxima  of  all  these  equations,  is  11'.  5C,3  ;  and  in 
the  Tables  computed  from  these  equations,  each  equation  is  increased  by 
it*s  maximum,  in  order  to  render  all  the  equations  additive,  as  in  the 
equations  of  Mars ;  this  quantity  therefore  must  always  be  subtracted  from 
the  sum  of  the  equations  taken  from  the  Tables. 

To  Jind  the  Jieliocentric  Latitude  and  Longitude  of  Jupiter. 

Prom  Table  I.  of  the  epochs,  take  out  the  epochs  of  the  mean  longitude, 
of  the  aphelion  and  node,  with  the  Arguments  II,  III,  iV,  V,  VI,  VII, 
VIII,  IX.  and  place  them  in  an  horizontal  line.  But  if  the  given  year  be 
not  found  in  that  Table,  take  the  nearest  year  preceding  the  given  year, 
as  an  epoch,  and  take  out  as  before  ;  under  which,  from  Table  II,  place  the 
mean  motion  in  longitude,  of  the  aphelion  and  node,  with  the  Arguments, 
answering  to  the  number  of  years  elapsed  since  the  epoch  to  the  given  year. 

Under 
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Under  these,  write  down  (Table  HI.)  the  mean  motions  of  the  same^  for 
the  given  month. 

Under  these,  write  down  (Table  IV.)  the  mean  motions  of  the  same,  for 
the  given  day  of  the  month. 

Under  these,  write  down  (Table  V.)  the  mean  motions  of  the  same,  for 
the  given  hours  and  minutes  *. 

m 

Under  these,  write  down  the  great  inequality  (Table  VI.)  in  the  First 
Column,  with  the  corresponding  arguments. 

Add  together  the  numbers  in  the  several  columns,  rejecting  12  S,  or 
any  multiple  thereof,  if  they  occur;  and  in  the  arguments,  rejecting  10000 
•for  Arguments  II,  HI,  IV,  V,  and  1000  for  Arguments  VI,  VII,.VIII,  IX, 
or  any  multiples  thereof,  and  you  get,  for  the  given  time,  the  mean  longi- 
tude corrected  for  the  great  equation,  the  aphelion,  the  node,  and  the 
arguments  corrected  for  the  great  equation. 

From  the   longitude  corrected  for  the  great  equation,  as  already  found, 
subtract  the  longitude  of  the  aphelion,   and  you  have  Arg.  I.  Arg.  VII- 
Arg.  VIII.  gives  Arg.  X ;  Arg.  VI  +  Arg.  VIII.  gives  Arg.  XI. 

With  Argument  I.  making  proportion  for  the  minutes  and  seconds,  take 
out  the  equation  of  Jupiter's  orbit  in  Table  VII,  together  with  the  secular 
variation,  with  their  proper  signs,  except  the  time  be  before  17^0,  in  which 
case,  the  secular  variation  is  to  be  taken  out  with  a  contrary  sign ;  then  say, 
100  :  the  years  from  1750  to  the  given  time  ::  the  secular  variation  above 
found  :  the  secular  variation  required.  With  Argument  II.  take  out  the 
equation  in  Table  VIII,  making  proportion  in  this,  and  in  the  following 
equations,  for  the  intermediate  numbers  of  the  Arguments.  With  Argu^ 
ment  III.  take  out  the  equation  in  Table  IX.  With  Argument  IV.  take 
out  the  equation  in  Table  X.      With  Argument  V.  take  out  the  equation 

in 

*  The  Arguments  for  hours  and  minutes  are  so  small  that  they  are  here  omitted  ;  the  mean 
motions  for  seconds  are  also  omitted  for  the  same  reason.  In  our  computations,  therefore,  wo- 
take  to  the  nearest  minute. 
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in  Table  XI.  With  Argument  VI.  take  out  the  equation  in  Table  XIL 
With  Argument  VII.  take  out  the  equation  in  Table  XIII.  With  Argu-i- 
mentVIIL  take  out  the  equation  in  Table  XIV.  With  Argument  IX. 
take  out  the  equation  in  Table  XV.  With  Argument  X.  take  out  the 
equation  in  Table  XVI.  With  Argument  XI.  take  out  the  equation  in 
Table  XVII.  Take  the  sum  of  all  these  equations  (regard  being  had  to  the 
signs  of  the  first  equation  and  the  secular  variation^  the  signs  of  the  otherg 
being  all  positive),  and  from  it  subtract  1 T.  56'',3  and  you  have  the  value 
of  these  eleven  equations ;  and  this  applied,  with  ifs  proper  sign,  to  the 
longitude  already  found  as  corrected  by  the  great  equation,  gives  the  longi*^ 
tude  of  Jupiter  in  his  orbit. 

From  the  longitude  thus  found,  subtract  the  longitude  of  the  node^  and 
you  get  Argument  XII. 

With  Argument  XII.   enter  Table  XXIII.   and  take  out  the  reduction 
to  the  ecliptic  with  it's  proper  sign,  making  proportion  for  the  minutes  and 
seconds  of  the  argument ;   and  this  applied  to  the  longitude  of  Jupiter  in 
his  orbit,  gives  his  true  heliocentric  longitude  on  the  ecliptic,  reckoned  fitom  . 
the  mean  equinox. 

With  the  Argument  XII.  enter  Table  XXII.;  take  out  the  latitude 
with  it's  secular  variation,  making  proportion  for  thie  minutes  and  seconds 
of  the  Argument ;  and  apply  the  secular  variation,  according  to  if  s  sign, 
to  the  latitude,  and  you  have  the  true  heliocentric  latitude  of  Jupiter. 

With  the  mean  anomaly  of  Jupiter,  enter  Table  XVIII,  and  take  out 
the  radius  vector,  and  correct  it  by  the  following  Tables,  and  you  have  the 
true  distance  of  Jupiter  from  the  Sun ;  the  Earth's  distance  being  unity. 
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To  find  the  true  heliocentric  Latitude  and  Longitude 
on  July  11,  178O,  at  5\  49'  mean  Time  at  Greenwich. 


Longitude, 

Aphelion, 

Node. 

Argwnents. 

•    0      1      ji 

•      0      r        ft 

•         Of            tf 

U. 

III. 

IV. 

V. 

VI. 

VII.  vm. 

IX. 

£poch  for  1780 

6.  14.  38.  16,6 

6.  10.  49.  26 

3.     8.  12.  13 

S783 

2177 

0959 

3140 

974 

296 

444 

66} 

July     .... 

15.    2.47,0 

28 

18 

250 

81 

331 

412 

58 

91 

9 

17 

11*  .    .  . 

5'U5l,9 

2 

1 

15 

5 

20 

25 

4 

6 

1 

1 

%}    •   .   . 

i.    2,3 

49'    .    .  . 

10,0 

G  real  e<]uatioD 

20.  46,1 

32 

55 

87 

141 

12 

7 

-8 

-2 

Sum 

7.    0.  57.  53,9 

6.  10.  49.  56 

3.    8.  12.  32 

9080 

2318 

1397 

3718 

48 

400 

446 

•  677 

Sum  of  1 1  equats. 

-     1.48.57,8 

7.    0.  57.  54 

6.  29.    8.  56 

446 

48 

f  «ong.  in  Orbit- 
Red.  to  £cl.  .  . 

6.  29.    8.  56,1 
+  18,2 

0.  20.    7.  58 
Arg.  I. 

3.  20.  56.  24 
Arg.  XII. 

Arg.  X.  954 

4^4Arg.XI.j 

Arg.  I -  r.  47.  40,0 

0.^j....l>^_  XTa ^.^4 !^«...                                                                                    K  0 

.Helioc,  Long.   . 

6.29.    9.  14,3 

Latitude  heliocentric  (by  Ar^r.  YAL)  I*.  13'.  49"  N. 

•Secular  vanation —  d«^ 

Maxima  of  the  next  equations  .       *  11.  56^3 

Secular  Variation 

Drue  heliocentric  Latitude    . 

....               — 6 

Sum  of  the  negative  parts  .  .  .  —  1.  59.  41^ 
Arg.  II +0.    1.  33,6 

.   .   .   .    I  .  13.  43  N. 

Arg.  Ill 4.28,4 

Arg.  IV 1.    9,7 

ATBm    V...a.         ...•■..                           ^.    ^\/,«r 

Arg.  VI,     .......•••     .                    27y4> 

Arg.  VII 21,8 

Arg.  VIII 0,3 

Arg.  IX 0,7 

Arg.  X 14,8" 

■■ 

ArK.XI 6,7 

- 

Sum  of  the  positive  parts  .  .  .  +0.  10.  43,7 

i 

Value  of  1 1  equations   .    .  .   .  —  1 .  48.  57,8 

Argument  I.  and  the  secular  variation  being 
negative,  they  are  added  to  1  r.56'',3  to  get  the 

negative  parts;  but  if  the  two  first  tak«n  together 

had  been  positive,  they  would  have  been  put 

« 

above  Argument  II.  amon^t  the  positive  equa* 
tioQs,  and  then  all  the  positive  equations  might 
have  been  added  up,  and  1 T.  56",3  subtracted 

from  the  sum,  as  in  the  case  of  Man. 

Vol.  III. 
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I 

This  is  the  true  heliocentric  longitude  on  the  ecliptic,  from  the  mean 
equinox;  and  if  we  want  it  from  the  true  equinox,  we  must  apply  to  it 
the  equation  of  the  equinoxes  (Table  VIII.  of  the  Sun). 

In  this  operatiqp,  the  first  five  lines  are  taken  out  immediately  from  the 
Tables.  The  great  equation  is  thus  f3und  :  For  the  beginning  of  1 7,80  it  is 
d(/.  46^,  as  found  immediately  in  the  Table  *.  Now  from  that  time  tx>  the 
given  time,  that  is,  July  11,  5*,  the  interval  is  0,53  of  a  year  (See  Table  IV. 
of  the  Sun)  ;  and  for  10  years,  the  increase  of  the  equation  is  l",*l ;  hence, 
10  :  0^3  ::  l'',J  :  O'^og  the  variation  in  0,53  of  a  year ;  which  added  to 
SO".  4G^3pves  2or.  4&',09,  or  20\  46^^,1,  taking  it  to  the  nearest  tenth  of 
a  second,  the  great  equation.  The  arguments  of  the  great  equation  are 
taken  from  the  year  178O,  they  not  having  sensibly  altered  from  that  time 
to  the  given  fime.  The  sums  of  all  the  columns,  give  the  longitude  corrected 
by  the  great  equation,   the  aphelion,  the  node,  and  the  arguments,  for  the 

given  time.      The  Arguments  I,  X,  XI,  are  immediately  found  according 

•         .  ^^  • 

to  the  rule.      The  equation  to  Argument  I.  is  thus  found.      The  Argument 

is 

*  The  great  equation  for  a  very  distant  period  is  thus  found.  The  variation  if '«Kpre8sed  by 
-  a  XO",042733  X  sin.  {5S-21  +  5:  34'.  8"- a  X  58",88) ;  if  we  take  a  =459,38,  which  if 
half  a  period,  a  X  0",042733=:i9"A  which  is  additive  btfore  1750;  this  then  is  the  greatest 
variation  of  the  equation,  taking  55—2/  +  5\  34'.  S''  —  a  x  58",88  =  90^,  so  that  it's  fine 
may  =:  U  a  maximum ;  that  is,  it  js  the  variation  answering  to  the  present  greatest  equation 
so'.  40'',5,  for  this  is  the  greatest  equation  when  a  =:  0,  or  for  1750,  and  therefore  will  be  very 
ne&rly  ao  for  the  present  time.  Now  suppose  we  wanted  to  know  the  equation  for  May  16,  in 
the  year  135,  or  in  the  year  133,37  ;  then  we  multiply  a  half  period  by  such  a  number,  that  the 
product  added  to  133  may  produce  some  year  in  our  Table  (VI.) ,  and  then  we  find  the  equation 
for  that  year;  multiply  therefore  459,38  by  4,  and  add  it  to  I^3>  and  it  gives  1970^ 
corresponding  to  which,  the  equation  is  6\  40",2  ;  now  the  variation  of  the  greatest  equation  is 
19'',6  for  half  a  period,  and  therefore  it  is  4  x  19'^6=78'',4  for  4  half  periods;  hence,  the 
greatest  equation  2(y.  49",5  :  C  40^^,2  ::  78^4  :  26"  which  (as  the  time  is  Iftfore  1750) 
added  to  &.  A^fi  gives  1\  6" ,2  the  equation  for  May  Id,  133.  This,  however,  is  only  an 
approximation.  We  calculate  for  half  periods,  because  then  all  the  Aj|[ttment8  return  again  the 
same. 
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* 

18    l^O"".  7^  58^      Now  in  Table  VII,   the    equatioB   answering    to  90*  ib 
- 1*.  4&.  59",  and  the  variation  for  6&  is   5\  sT;   henoe,    M  :  f.  58''  :: 

5^  9'^  :  41",    which  (as  the  equation  is  increasing)  added  to  —  1*.  4&.  59^ 

« 

gives  —  1^.  7\  4(f  the  equation  required*  And  to  find  the  secular  variation, 
that  variation  is  -  l6",98  for  20%  and  it  changes  (f,S2  for  60";  hence. 
Go'  :  7^  58"  ::  0^,82  :  0",11,  which  (as  the  variation  increases)  added  to 
— 16",98  gives  - 17''>09  the  secular  variation  corresponding  to  the  given 
argument.  Now  this  secular  variation  is  reckoned  fh>m  17A^5  i^nd  fh>m 
thence  to  July  11,  1780,  there  has  elapsed  30,53  years;  hence,  100  :  30,53 
::  -  17",09  :  -  5^,2  the  secular  variation  for  30,53  years.  With  9O8O  take 
the  equation  from  Table  VIII.  Now  the  equation  is  1^  30",6  for  the 
Argument  9000,  and  it  changes  3'',7  for  100 ;  hence,  100  :  80  ::  3",7  :  S'', 
which  (as  the  equation  is  increasing)  added  to  l^  30^,6  gives  1^  33",6  the 
equation  required.  By  proceeding  thus  tx>  Ailment  XI.  we  get  all  these 
equations.  And  by  taking  the  diflference  of  the  positive  and  negative  parts, 
we  obtain  1*.  48'«  57",8  the  value  of  these  1 1  equations,  which  applied,  with 
the  proper  sign,  to  7'.  0*.  57'.  53",9  gives  &.  39*.  8'.  56",  1  the  longitude  of 
Jupiter  in  his  orbit.  Now  for  the  reducticm  of  this  to  the  ecliptic,  we  have 
Argument  XII.  =  3*.  20^  56^  24";  and  the  reduction  in  Table  XXIV.  is 
+  17",5  for  3\  2(f;  and  it  changes  0",7  ft>r  60';  hence,  60'  :  56'.  24"  :: 
0'',7  :  0",7»  taking  it  to  the  nearest  tenth  of  a  second;  and  this  (as  the 
reduction  increases)  added  to  +  17^^5  gives  4- 18",2  the  reduction,  which 
applied  to  6\  29*.  8'.  56",1  gives  6*.  29*.  9^.  14",3  the  true  heliocentric 
longitude  of  Jupiter  in  his  orbit,  from  the  mean  equinox.  With  Argu* 
ment  XII.  enter  Table  XXIII,  and  the  latitude  for  3*.  20*  is  1*.  46*.  16"  N., 
and  the  variation  is  29"  for  60^ ;  hence,  60^  :  56'.  24"  ::  29"  :  27^,  which  ' 
(as  the  equation  is  diminishing)  subtracted  from  1*.  46^  16"  N.  gives 
1*.  13^  49"  N.  the  latitude  uncorrected  for  the  sedutsr  variation.  Now  for 
3*.  20*.  56".  24"  the  secular  variation  is  —20^,5,  as  we  may  take  it  the 
same  as  for  3*.  21*  ;    and  the  time  from  1750  beiiig$39^53  years,  we  have, 

100 


100 
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100  :  30,53  ::  —  20^,5  :  -  6"  the  secular  variation  for  30,53  years,  and 
this  applied  to  1*.  13'.  4Sf'  N.  gives  1*.  13'.  43''  N.  the  true  heliocentric  latitude 
of  Jupiter. 

Cfwen  the  heliocentric  Latitude  and  Longitude  of  Jupiter ;  to  Jlnd  the 
geocentric  Latitude  and  Longitude,  and  his  Distance  from  the  Sun  and 
Earth. 

This  computation  is  made  from  the  rule  in  p.  79. 

Example.  Tojind  the  geocepitric  Latitude  and  Longitude  of  Jupiter, 
and  his  Distance  from  the  Earth,  on  July  11,1 780,  at  h^.  4^  mean  Time. 


Hd.  long.  Jupiter 
Lougitudc  Earth 

Commut.   •    .     . 


•       O     •      f  W 

6.  29-    9.  14,3 
g.  19.  oe.  28,3 

2.  20.  43.  14,0 


$up.(5vE-f5£o)  . 

Half  Sup.    •      .  '  • 

Klongation    . 

LoiiK.  Sun  4  20"  • 

Gto.  l4>ng,    .    .  . 


3.    9.  16.  46 
1.  19.  38.23 

1.  8.  52.  16 

2.  28.  SO.  39 

3.  19.  52.  28,3 

6.  18.  23.    7,3 


Ar.  CO.  I.  Bin.  OO*.  Ifi*.  -W^    •    •  •  0,00573 

sin.  88  .  SO .  30   .   .    .  9,99985 

Tun.  hrl.  lul.     I  .  13 .  43  .  .  •  .  8,33 12(i 

Tun.  gfo.  /at.     1 .  14  •  39  .  .  •  .  8,33<)84 


Arg.  I.     .     .     . 
Secular  Variation 
Arg.  II.     .     .     , 

IV.  .     .      . 

V.  .     .    . 


5,43252 

20 

285 

2 

419 


Radius  Vector 5,43978 


Log.  rad.  vec. 
Log.  cos.  hel.  lat. 


0,7355813 
9,9999001 


Log.  Sv :  0,7354814 


Log.  Sv  +  10,  .  . 
Log,  SE     .   .  .  . 

Tan.  79*.  24'.  48"  (cf) 
45 

Ton.  34  .  24  .  48  . 
Tan.  49 .  38  .  23  . 

Ton.  38.52.  I6  . 


.  10,7354814 
.  0,0071010 


.  10,7283804 


.  .  . 


9,8357262 
.  10,0706464 

.  9,9063726 


Log.  Sv 

Log.  sin.-.  .80».  43'.  14' 
Ar.  CO.  1.  sin.  88 .  30 .  39 
jAr.  CO.  I.  COS.  1  .  14 .  39 


... 


Log.  iP=  5,3715 


0,7354814 
9,9942791 
0,0001467 
0,0001924 

0,7300996 


On 
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With  Argument  IV.  take  out  the  equation  in  Table  X.  With  Argument  V. 
take  out  the  equation  in  Table  XI.  With  Argument  VI,  take  out  the 
equation  in  Table  XII.  With  Argument  VII.  take  out  the  equation  in 
Table  XIII.  Take  the  sum  of  all  these  ^equations  (regard  being  had  to  the 
signs  of  the  first  equation  and  the  secular  variation^  the  signs  of  the  others 
being  all  positive),  and  from  it  subtract  19^.  57"yS,  and  you  have  the  value 
of  these  seven  equations ;  and  this  applied,  with  ifs  proper  sign^  to  the 
longitude  already  found  as  corrected  by  the  great  equation,  gives  the  longitude 
of  Saturn  in  his  orbit. 

From  the  longitude  thus  founds  subtract  the  longitude  of  the  node,  and 
you  get  Argument  VIII. 

With  Argument  VIII.  enter  Table  XIX.  and  take  out  the  reduction  to 
the  ecliptic^  with  if  s  proper  sign,  making  proportion  for  the  minutes  and 
seconds  of  the  Arguments ;  and  this  applied  to  the  longitude  of  Saturn  in  hb 
orbit,  gives  his  true  heliocentric  longitude  on  the  ecliptic,  reckoned  from  the 
mean  equinox. 

With  Argument  VIII.  enter  Table  XVIII.  and  take  out  the  latitude 
with  it's  secular  variation,  making  proportion  for  the  minutes  and  seconds  of 
the  Argument,  and  apply  the  secular  variation,  according  to  it's  sign^  to 
the  latitude,  and  you  have  the  true  heliocentric  latitude  of  Saturn. 

With  the  mean  anomaly  of  Saturn,  enter  Table  XIV.  and  take  out  the 
radius  vector,  and  correct  it  by  the  following  Tables,  and  you  have  the  true 
distance  of  Saturn  from  the  Sun. 


i  ■< 


Example. 
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Example.     To  Jind   the  true  heliocentric  Latitude  and  Longitude  of  Saturn y 
on  August  21,  178/,  a^  ll\  51',  mean  Time  at  Greenwich. 


Epoch  for  1787 
August  -»    •  .  . 

2\^  .  .  . 

11^... 

51'   .  .  . 

Great  EqoBtion 

Small  Equations 

Long,  in  Orbit 
Reduction    .    . 

Lans^,  on  Eel.  . 


Longitude, 


«         O  IV 

10.  24..     2.  10,2 

7.    6.    5,9 

42.  J  2,5 


11.     1.51.28,1 
—  48.  39,0 


Aphelion. 


$     o      t       rt 
8.  28.  4.9.  52 

39 

4 


11.     1.    2.49,1 
—     5.  26.  22,7 


10.  25.  SO.  2t),4 
1 .  30,6 


8.  28.  50.  35 
II.     1.    2.49,1 


Nock. 


I 


«     •      f      7/ 
3.  21.  49.  50 

18 


3.  21.  50.  10 
10.  25.  30.  25,4 


2.    2.  12.  14,1 
Mean  Anom. 
Arg.  I. 


7.    3.  46.  15,4 
Arg.  VIII. 


Arguments. 


il.     I    Hi. 
2S0S  '  3326 


292 
29 


2629 
+  32 


2601 


95 
9 


3430 
+  55 


3485 


IV. 
6655 
191 
19 


6865 


V. 

566 

10 

1 


577 


+  109    -   8 


6974 


569 


562 

39 

4 


605 


10.  25.  34.52,1 


t\ 


Arg.  I —  5.  30.  34,8 

Const —       19.  57,3 


--  5.50.  32,1 


Sec.  Var. 
Arg.  IL 
Arg.  III. 
Arg.  IV. 
Arg.  V.  . 
Arg.  VL 
Arg.  VII. 


+  34,2 

1.    2,7 

26,5 

19.  30,6 

I.  35i\ 

41,2 

18,8 


0.  24.    9,1 


-  5.  26.  22,7 


014 
56J 


IS3 
306 


Vil.  887 


Lat 1.  23.  19  S. 

Sec.  Var.    .    .  3,3 


True  Lat.  ...  1.  23.  18,7 


Ow  the  Tables  of  the  Georgian. 

The  First  Table  contains  the  epochs ,  of  the  mean  longitude,  of  the 
aphelion  and  node  ;  together  with  the  Arguments  of  the  equations,  expressed 
by  dividing  the  circle  into  10000  parts  for  Arguments  IV,  VI,  and  into 
1000  equal  parts  for  Arguments  II,  III,  V,  VII,.  VIII.  Tabic  II.  contains 
the  mean  motions  for  the  same,  for  yeara.  Table  III.  contains  the  mean 
motions  for  months  ;  that  is,  from  the  beginning  of  the  year  to  the  beginning 
of  each  month.  Table  IV.  contains  the  mean  motion  for  days.  Table  V. 
Vol.  III.  o  contains 
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contains  the  mean  motions  for  hours  and  miputes.      Table  VI.  contains  the 
ec^uation  of  tfie   orbit  for   178O,    with  the  secular  variation.       TaUe  VII. 
contains  the  equation  of  the  orbit  answering  to  Argument  II.      Table  VIII. 
contains  the  equation  answering  to  Argument  III.     Table  IX.  contains  the 
equation   answering  to  Argument  IV.       Table  X.    contains   the  equatioa 
answering  to  Argument  V.      Table  XI.  contains  the  equation  answering  to 
Argument  VI.     Table  XII.  contains  the  equation  ansi^^ering  to  Ai^ument  VIL 
Table  XIII.  contains  the  equation  answering  to  Argument  VIII.     Table  XIV, 
contains  the  radius  vector  for  17^0^  with  the  secular  variation;    thfljrmeaii 
distance  of  the  Earth  from  the  Sun  being  unity.     Table  XV.  contains  the 
equations  of  the  radius  vector  corresponding  to  the  Arguments  II,  III,  IV, 
VII.     Table  XVI.    contains  the  heliocentric  latitude  for  the  year  1780,  with 
the   secular  variation.      Table  XVII.  contains  the  reduction  to  the  ecliptic, 
with  the  logarithmic  cosine  of  the  heliocentric  latitude. 

All  the  above-mentioned  equations,  the  equation  of  the  center  excepted^ 
arise  from  the  attraction  of  Jupiter  and  Saturn.  They  were  computed  by 
M.  DE  Lambre  from  the  theory  of  M.  pJ&  la  Place. 

The  sum  of  the  maxima  of  the  seven  equations  is  7'*  ^^»  ^"d  in  the 
Tables  computed  from  these  equations,  each  equation  is  increased  by  it's 
maximum,  in  order  to  render  all  the  equations  additive ;  this  quantity 
therefore  must  always  be  subtracted  from  the  sum  of  the  equations  taken 
from  the  Tables^ 

To  find  the  heliocentric  Latitude  and  Longitude,   and  the  Logarithm 

of  the  Distance  of  the  Georgian  from  the  Sun. 

* 
From  Table  L   take  out  the  mean   longitude,  the  aphelion,    and  node, 

together    with  the    Arguments  II,  III,  IV,  V,  VI,  VII,  VIII.;   and  place 

them  in  an  horizontal  line.      But  if  the  given  year  be  not  found  in  that 

Table,    ts^ke  the  nearest  year  preceding  the  given  year,  as  an  epoch ;  and 

take 
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talce  out  as  before.  Under  which,  from  Table  II,  place  the  mean  motion  in 
longitude,  of  the  aphelion,  and  node,  with  the  arguments,  answering  to  the 
number  of  years  elapsed  since  the  e|X)ch,  to  the  given  year. 

Under  these,  write  down  (Table  III.)  the  mean  motions  of  the  same,  for 
the  given  month. 

Under  these,  write  down  (Table  IV.)  the  mean  motions  of  the  same,  for 
the  given  day  of  the  month. 

Under  these,  write  down  (Table  V.)  the  mean  motions  of  the  same,  for 
hours  and  minutes. 

Add  together  the  numbers  in  the  several  columns,  rejecting  12  S,  or 
any  multiples  thereof,  if  they  occur;  and  inpthe  arguments,  rejecting  10000 
in  the  Arguments  IV,  VI,  and  1000  in  the  Arguments  II,  III,  V,  VII,  VIII, 
or  any  multiples  thereof;  and  you  get,  the  mean  longitude,  the  aphelion, 
and  node,  and  the  arguments  for  the  given  time. 

From  the  mean  longitude  orJsS^lj^  subtract  the  longitude  of  the  aphelion, 

'\ 

and  you  have  Argument  I,  or  mean  anomaly. 

With  Argument  I.  take  out  the  equation  of  the  orbit  in  Table  VI,  together 
with  the  secular  variation,  with  their  proper  signs,  except  the  time  be  before 
1/80,  in  which  case,  the  secular  variation  is  to  be  taken  out  with  a  contrary 
sign,  making  proportion  for  the  minutes  and  seconds  of  the  argument, 
and  you  first  get  the  equation  ;  and  doing  the  same  for  the  secular  variation, 
you  get  the  secular  variation  ;  then  say,  100  :  the  number  of  years  from 
1/80  to  the  given  time  ::  secular  variation  above  found  :  secular  variation 
required.  Before  1780,  the  secular  variation  must  be  taken  with  a  sign 
contrary  to  that  found  in  the  Table.  With  Argument  II.  take  out  the 
equation  in  Table  VII,  making  proportion  in  this,  and  in  the  following 
equations,  for  the  intermediate  numbers  of  the  arguments.  With  Argu- 
ment III.  take  out  the  equation  in  Table  VIII.  V»'ith  Argument  IV. 
take  out  the  equation  in  Table  IX.  With  Argument  V.  take  out  the 
equation    in    Table  X.       With   Argument  VI.    take   out    the   equation    in 

Table  XI. 
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Table  XI  ♦.  With  Argument  VII.  take  out  the  equation  in  Table 
With  Argument  VIII.  take  out  the  equation  in  Table  XIII.  Take  the  sum 
of  all  these  equations  (regard  being  had  to  the  signs  of  the  first  equation  and 
of  the  secular  variation,  the  higns  of  the  others  being  positive),  and  from  it 
subtract  7'.  20''^  and  you  get  the  vakie  of  these  eight  equations ;  and  this 
applied,  with  it's  proper  sign,  to  the  mean  longitude  already  found,  gives 
the  longitude  of  the  Georgian  in  his  orbit. 

From  the  longitude  thus  founds  subtract  the  longitude  of  the  node^  and 
you  have  Argument  IX. 

With  Argument  IX.  enter  Table  XVII.  and  take  out  the  reduction  to 
the  ecliptic  with  it's  proper  sign,  making  proportion  for  the  minutes  and 
seconds  of  the  argument ;  and  this  applied  to  the  longitude  of  the  Georgian 
in  his  orbit,  gives  his  true  heliocentric  longitude  on  the  ecliptic,  reckoned 
from  the  mean  equinox. 

With  Argument  IX.    enter  Table  XVI. ;    and   take   out  the   latitude^ 

making  proportion  for  the  minutes  and  seconds  of  the  argument ;    and  yoQ 

% 

have  the  true  heliocentric  latitude  of  the  Georgian. 

With 


*  The  period  of  tliis  equation  is  nearly  559  years;  and  this  ought  to  be  considered,  in  order  ta 
get  the  true  mean  motion,  in  the  same  manner  as  the  periods  of  the  great  equations  of  Jupiter 
and  Saturn  were  considered,  in  onler  to  obtain  their 
mean  motions ;  and  their  mean  longitudes  were 
corrected  by  these  equations,  in  order  to  find  the 
mean  anomaly.  And  if  we  wish  to  take  into  con* 
ffideration  the  effect  of  Equation  VI.  in  the  mean 
anomaly,  we  must  add  to  the  aphelion  +  4'.  20''— 
Equation  VI.  The  annexed  Table  therefore  gives 
the  correction  of  the  aphelion  from  1690  to  1900; 
and  with  the  aphelion  corrected  in  this  manner, 
we  may  calculate  very  accurately  the  equation  of 
the  center.  But  as  these  changes  will  not  produce 
any  sensible  effect  upon  the  longitudes  for  a  con* 
'  riderable  time,  we  may  for  the  present  omit  this  correction. 


Years. 

Cor,  Aph» 

Years, 

Cor,  Aph. 

1(590 

+  0'. 

5" 

1820 

+  0'.  37" 

1700 

-  0. 

1 

1830 

+  0.  49 

1720 

-  0. 

10 

1840 

+  1  .  .2 

1740 

--  0. 

13 

1830 

+  1.  16 

1756 

-0. 

10 

I860 

+  I  .  30 

1769 

+  0. 

6 

1870 

+  l'-  *5 

1780 

+  0. 

I 

1880 

+  1.  59 

1790 

+  0. 

8 

1890 

+  2.  14 

1800 

+  0. 

16 

1900 

+  2.  28 

1810 

+  0. 

26 
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With  the  mean  anomaly,  enter  Table  XIV,  and  take  out  the  radius 
vector ;  and  correct  it  by  the  following  Table  XV,  and  you  have  the  true 
distance  of  the  Georgian  from  the  Sun,  tfiAt  of  the  Earth  being  unity. 

Example.     To  find  the   heliocentric   Latitude    and   Longitude   of   the  Georgian, 

on  Nov.  26,  1789,  at  1 6^.  14'  tnean  Time  at  Greenwich. 


Epoch  for  1789  . 

November  .  . 

26^,  .    .  . 

IGh  .   .    . 

U'   •    .  . 

Sum    ..... 
Sum  of  8  equats. 

Long,  iti  Orbit 
Reduction  .  .  . 

Helioc.  Long.   . 


LoriEfUude. 


$  O  f  ft 

4.    G.  12.  41,4. 

3.  34.  39,8 

18.  21,(3 

28,2 


4.  10.    6.  11,4 
-    3.  21.43,,5 


4.     (i.  44.  25,9 
-     8,0 


4.    6.  44.  17 


Aphelion, 


•         o  t  ft 

11.  17.  IJ.    8 

4i 

4 


11.  17.  11.  50 
4.  10.    6.  n 


4.  22.  54.  15 
Arg.  I. 


iXode. 


tot  If 

2.  12.  48.    5 

13 

1 


2.  12.  48.  19 
4.     6.  44.  20 


1.23.5(5.    7 
Arg.  IX. 


Heliocentric  Latitude 37'.  23",9. 


Arguffients, 


II. 

618 

IS 

2 


(i38 


III. 

232 
8 
1 


241 


IV. 

0139 

85 
7 


0231 


V. 

885 

27 

2 


914 


Vi. 

0825 

15 

1 


Vll. 

949 

00 

5 


0841 


14 


VIII. 
503 
50 

•  4 


617 


Arg.  I.  .  .  . 


-3.22.54,5 

—  7.  20 

-  3.  30.  14,5 


Secular  Variation   ...  +0.  0.    0,7 

.    .  4,1 

.    .  5,9 

.  .  2.51,7 

.   .  4.  12,2 

.    .  1.    4,6 

7,5 


Arg.  II 

Arg.  III.     .    .    . 

Arg.  IV 

Arg.  V 

Arg.  VI 

Arg.  VII.   .    .   . 
Arg.  VIII.  .   .   . 


+0.     8.  29,0 


Sum  of  Equations    .  .    .  —3.21.45,5 


This  is  the  true  heliocentric  longitude  from  the  mean  equinox ;  and  if 
we  want  it  from  the  true  equinox,  we  must  apply  the  equation  of  the 
equinoxes.     (Table  VIII.  of  the  Sun).' 

In  this  operation,  the  first  five  lines  are  taken  out  immediately  from  the 
Tables;  and  the  sums  of  all  the  columns  give  the  mean  longitude^  the 
aphelion,  the  node,  and  the  arguments  for  the  given  time.  Argujnent  I. 
is  immediately  found  according  to  the  rule,  the  equation  to  which  is  thus 
found.      The  equation  (Table  VI.)  for  4\  22^  is   -3^.  26'.  59';6,  and  the 

variation 
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variation  for  6o'  is  4'.  3l'',l  ;  hence,  6&  :  54'.  13''  ::  4'.  3l",l  :  4'.  5",1, 
which  (as  the  equation  is  decreasing)  subtracted  from  -  3**.  26'.  5Q'\6  gives 
—  3*.  22\  54^^,5  the  equation  required.  And  to  find  the  secular  variation, 
that  variation  is  +  7",44  for  4\  22%  and  it  decreases  0",l6  for  6o';  hence, 
6o'  :  54'.  15"  ::  0",l6  :  0^^,15,  which  taken  from  +  7",44,  leaves  +  f.  29" 
the  secular  variation  corresponding  to  the  given  argument.  Now  this  secular 
variation  is  reckoned  from  1/80,  and  from  thence  to  November  26,  1/89, 
there  has  elapsed  9,9  years;  hence,  100  :  9,9  ::  +7'-  29"  :  +  0",7  the 
secular  variation  for  9,9  years.  With  Argument  II,  638,  take  the  equation 
from  Table  VII.  Now  the  equation  for  630  is  4",7.  and  it  changes  0^,7 
for  10 ;  hence,  10  :  8  ::  0",7  :  0",6,  which  (as  the  equation  decreases) 
subtracted  from  4'',7  leaves  4",1  the  equation  required.  By  proceeding  thus 
to  Argument  VIII.  we  get  all  the  equations;  and  by  taking  the  diflTerence 
of  the  positive  and  negative  parts,  we  get  -3*.  21'.  45",5  for  the  value 
of  the  first  eight  equations;  which  applied  to  4\  10®.  6'.  ll",4  gives 
4\  6®.  44'.  25",9  the  longitude  of  the  Georgian  in  his  orbit.  From  this 
longitude  subtract  2\  12".  48'.  I9"  the  longitude  of  the  node,  and  we  get 
1'.  23**.  56'.  7"^  which  is  Argument  IX;  with  which,  enter  Table  XVII.  and 
take  out  the  reduction  which  is  —  8",9,  and  this  applied  to  4*.  6".  44'.  25^^,9 
gives  4*.  6".  44'.  17"  the  heliocentric  longitude  of  the  Georgian  on  the  ecliptic 
from  the  mean  equinox.  Also,  with  Argument  IX.  enter  Table  XVI,  and 
take  out  the  latitude.  Now  for  V.  23**  the  latitude  is  36'.  57",  and  it  increases 
28",8  for  60' ;  hence,  60'  :  56",7  ::  28",8  :  26",9,  whicli  added  to  36'.  67" 
gives  37'.  23",9  the  heliocentric  latitude  of  the  Georgian. 


On 


Ill 


On  the  Tables  for  Computing  the  Eclipses  of  Jupiter's 

Satellites. 

These  Tables  were  computed  by  M.  de  Lambre  from  the  theory  of 
the  mutual  attractions  of  the  Satellites,  given  by  M.  de  la  Place  in  the 
Memoirs  de  VAcadimie  for  1/84,  and  1788  ;  the  forms  of  the  equations  were 
there  given,  but  their  values  were  found  from  observation.  Hence,  there  are 
no  empyric  equations  in  these  Tables,  as  there  were  in  those  of  Wargentin, 
which  were  in  use  before.  The  construction  of  the  epochs  of  the  mean 
conjunctions  has  been  already  explained  (Art.  450,  452);  and  these  epochs 
are  diminished  by  the  sum  of  the  maxima  of  the  subtractive  equations,  and 
a/e  thus  found  in  Tables  VIII,  XVII,  XXVII,  XXXIX.  Now  the 
equations  themselves  are  each  increased  by  it's  like  maxima,  by  which  means 
they  all  become  additive ;  and  it  is  manifest,  that  if  you  diminish  the  epochs 
and  increase  the  sum  of  all  the  equations  by  the  same  quantity,  when  added 
together,  the  effect  will  be  the  same  as  if  you  took  the  true  epoch  and  the 
true  equations.  The  mean  conjunctions  are  such  as  they  would  be,  having 
taken  away  the  aberration  of  light. 

The  Argument  A  of  the  epochs  (Art.  41 9.)  is  the  mean  anomaly  of 
Jupiter,  expressed  by  the  hundredth  part  of  a  degree,  regard  being  had  to 
his  great  inequality,  so  that  the  whole  circle  contains  36000  equal  parts.  - 

The  Argument  S  is  the  mean  anomaly  of  the  Sun,  the  circle  being 
divided  into  10000  parts. 

The  Argument  B  is  the  mean  longitude  of  the  Sun  -  the  mean  helio- 
centric longitude  of  Jiipiter- sumiipf  all  the  perturbations  for  the  instant 
of  the  first  mean  conjunction  of  the  year  —  greatest  equation  of  the  center 
of  Jupiter  —  greatest  equation  of  the  Sun's  center ;  hence,  if  to  this  value  of 
B  we  add  the  great  equations  of  the  Sun's  and  Jupiter's  center,  and  apply 
the  equations  of  their  orbits,    we  obtain  the  difference  of  the  true  longitude 

of 
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of  the  Sun  and  the  true  heliocentric  longitude  of  Jupiter,  the  circle,  being 
divided  into  10000  equal  parts. 

The  Argument  C  is  the  mean  longitude  of  the  First  Satellite  seen  from 
Jupiter  —  mean  longitude  of  the  Second  seen  from  Jupiter,  the  circle  being 
divided  into  10000  equal  parts.  The  numbers  Care  diminished  by  half  the 
greatest  equation  of  the  center  of  Jupiter. 

The  Arguments  F  and  G  serve  to  find  two  small  equations  arising  from 
the  excentricities  of  the  orbits  of  the  Third  and  Fourth  Satellites,  the  whole 
circle  being  divided  into  1000  equal  parts. 

The  Argument  H  is  the  true  distance  of  Jupiter  from  the  node  of 
the  Satellite,  supposing  the  equation  of  the  center  subtractive,  and  at  it*s 
maximum,  the  whole  circle  being  divided  into  10000  equal  parts.  This 
Ai^ument  H  is  corrected,  •  by  adding  to  it  the  true  equation  of  the  center, 
and  the  greatest  equation  of  the^  center.  Tlie  Correction  of  //  is  the 
complement  to  306  of  the  first  correction  of  B ;  and  3o6  is  twice  the  greatest 
equation  of  Jupiter.  The  Arguments  B  and  //  are  also  corrected  for  the 
equation  of  the  center  of  Jupiter,  but  these  corrections  have  a  difi^rent 
sign;  hence,  the  sum  of  tliese  two  corrections,  rendered  always  additive, 
is  306. 

Tlie  Correction  C,  which  is  applied  to  the  Argument  C,  is  always  half 
the  Correction  of  H. 

The  Corrections  of  By  C,  H^  are  taken  in  the  same  Table  with  the 
Argument  A. 

The  Arguments  2?,  C,  Hy  contain  also  the  perturbations  of  Jupiter, 
which  may  alter  the  annual  motions  2  or  3  parts  of  the  circle. 

The  Number  B  has  a  second  correAion,  which  dei)ends  ujx)n  the  Argu- 
ment Sy  it  being  the  true  equation  of  the  Sun's  center  +  the  greatest 
equation  of  the  center. 

The  Table  of  the  decimal  parts  of  the  year  serve  to  facilitate  the  calcu- 
lations of  the  equations,  which  are  given  from  l66o  to  1820. 

These 
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These  equations  are  the  sum  of  the  great  equation  of  Jupiter  (p.  66), 
and  of   the  Equations  II,    III,     IV,    V,    VI,   VII,  VIII,    IX,   X,   XI, 

(p.  71 — 77) '9  there  are  added  to  them,  the  variation  of  the  equation 
of  the  center,  all  this  converted  into  mean  synodic  time  of  the  Satellites,  and 
moreover,  the  effect  of  the  perturbations  of  the  radius  vector  of  Jupiter  upon 
the  equation  of  light. 

The  Equation  A  contains  the  equation  of  the  center  of  Jupiter,  converted 
into  dJJNn  synodic  time,  supposing  the  greatest  equation  such  as  it  was  in 
1750,  and  the  equation  of  liglit  proportional  to  the  actual  radius  vector  of 
Jupiter ;  that  is,  the  radius  vector  of  Jupiter  converted  into  time  at  the  rate 
of  42^  b&'  for  the  mean  distance,  but  diminished  by  the  sum  of  the 
subtractive  equations  of  light,  found  in  the  following  Tables. 

The  Equation  B  is  very  nearly  the  same  as  the  great  equation  of  light , 
of  Warqentin  (Art.  420) ;  but  M.  de  Lambre  supposes  42'.  4&'  for  the 
mean  distance  of  Jupiter,  and  therefore  8'.  13'',2  for  the  mean  distance  of 
the  Sun,  and  20'',255  for  the  Surfs  •  aberration.  This  he  found  from  com- 
puting a  gi-eat  number  of  eclipses  of  the  First  Satellite,  and  it  agrees  very  well 
with  Dr.  Bradley's  Observations. 

Tlie  Equation  C  is  very  nearly  the  same  as  that  of  Wargentin.  (Art.  421), 
only  the  principal  term  is  3'.  39"  instead  of  3'.  30'^ 

The  Argument  F  is  the  mean  longitude  of  the  First  Satellite  —  2  longitude 

**" 
of  the  Second  +  longitude  of  the  apside  of  the  Third. 

The  Argument  G  is  Argument  F,  putting  the  apside  of  the  Fourth  for 
that  of  the  Third. 

The  Argument  H  serves  to  find  the  reduction  (Art.  426),  which  is  here 
made  always  additive,  and  the  semi-duration  (Art.  430).  By  the  side  of 
the  half  duration  we  find  a  number  A^;  which,  with  the  Argument  C, 
serves  to  find,  in  one  Table,  the  correction  of  the  semi-duration,  arising 
from  the  attraction  of  tlie  Second  Satellite,  changing  the  radius  vector  of  the 
Fir8t>  thereby  altering  the  chord  of  duration.  This  correction  has  always 
Vol.  III.  p  the 
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the  same  sign  as  the  semi-duration ;  ^that  is,  subtractive  for  •immersion, 
and  additive  for  emersion.  The  maximum  is  subtracted  beforehand,  from 
all  the  semi-durations. 


To  compute  an  Eclipse  of  the  First  Satellite. 

In  'Table  VIII.  take  out  the  epoch  of  the  mean  conjunction  for  the 
given  year,  together  with  the  Arguments  -4,  S,  JB,  C,  F,  G,  H\  a^  place 
them  in  an  horizontal  line. 

In  Table  IX.  take  out  the  revolutions  for  the  given  day  of  the  month, 
or  for  the  nearest  day  preceding  the  given  day,  together  with  the  Arguments ; 
and  place  them  under  the  first  line. 

Add  up  the  Arguments  A  and  -S,  rejecting  36000  in  A^  and  10000  in 
Sy  if  necessary. 

With '  the  Argument  A  thus  found,  enter  Table  I.  (common  to  all  the 
Satellites),  and  take  out  the  corrections  of  -B,  -fif,  C;  and  place  them  under 
.  JB,  Hj  C,  respectively.  • 

With  the  Argument  S  above  found,  enter  Table  II.  (common  to  all  the 
Satellites),  and  take  out  another  correction  of  JB,  and  place  it  under  B. 

Add  together  each  of  the  Arguments  B,  C,  jP,  G,  //,  respectively ; 
rejecting  in  JB,  C,  H,  10000,  and  in  jP,  G,  1000,  or  any  multiples  thereof, 
if  necessary. 

In.  Table  III.  take  out  the  decimal  parts  of  a  year,  answering  to  the 
given  day  of  the  month. 

In  Table  X.  take  out  the  equation  answering  to  the  given  year  and  day 
of  the  year,  the  day  being  expressed  by  the  above  decimal  of  the  year  ;  and 
put  this  equation  in  the  First  Column. 

With  the  Argument  A^  enter  Table  XI.  and  take  out  the  corresponding 
equation  ;  and  place  it  in  the  First  Column. 

With  the  Arguments  JB,  A,  enter  Table  V.  and  take  out  the  equation, 

and 
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and  put  it  in  the  First  Column.     Tlie  following  equations  are  also  to  be  put 
in  the  Fii-st  Cj^umn. 

With  the  Ar^^uments  JB,  S,  enter  Table  VI ;  and  take  out  the  equation. 

With  the  Argument  B,  enter  Table  VII ;  and  take  out  the  equation. 

With  the  Argument  C,  enter  Table  XII ;  and  take  out  the  equation. 

With  the  Argument  F,  enter  Table  XIII ;  and  take  out  the  equation. 

With  the  Argument  G,  enter  Table  XIII ;  and  take  out  the  equation. 

With  the  Argument  //,  enter  Table  XIV ;  and  take  out  the  reduction. 

Take  the  sum  of  the  quantities  in  the  First  Column,  and  you  have  the 
mean  time  of  the  middle  of  the  eclipse. 

With  Argument  //,  enter  Table  XV ;  and  take  out  the  semi-duration. 
Take  out  also  the  Argument  N. 

With  the  Arguments  C,  N,  enter  Table  XVI,  and  take  out  the  correction 
of  the  semi-duration,  which  has  always  the  same  sign  as  the  semi-duration ; 
and  add  to  it  the  semi-duration,  and  you  have  the  correct  semi-duration. 

Subtract  from  and  add  to  the  mean  time  of  the  middle  of  the  eclipse, 
the  correct  semi-duration,  and  you  hs^e  the  mean  times  of  the  immersion 
and  emersion.  And  if  to  these  you  apply  the  equation  of  time,  which  niiay 
be  taken  from  the  Nautical  Almanack,  you  have  the  apparent  times  of  the 
immersion  and  emersion. 

If  B  be  less  than  5000,  the  eclipse  is  before  opposition,  and  the  immersion 
only  is  visible ;  if  JB  be  greater  than  5000,  it  is  ctfter  opposition,  and  the 
eoiei-sion  only  is  visible. 


Example. 
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Example.      To  calculate  the  Time  of  the  Emersion  of  the  First  Satellite, 

May^2,  1791. 


Epoch,  1791  .... 

May 

1791,34. 

Equation  A 

Equation  B,  A    ... 
Equation  B,  S  .    .   . 

Equation  B 

Equation  C 

Equation  F  .     .    •  • 

Equation  G 

Reduction  if  ...  . 

Mean  Time  of  Middle 
Semi-duration    .    .  . 

Mean  Timeof  Immers. 
Mean  Time  of  Emers. 


k  ■ 


// 


0.    4. 43.    7,8 

2.    2.  53.  20,3 

3.  50,6 

1.  22.58,6 

1,3 

5^0 

2.  32,1 

6.  41,7 

11,2 

1,6 

0,0 


33792 
1015 


34807 


5027 
3343 


B 


8370 


2887 

3062 

123 

98 


T 


0170 


7612 

6395 

92 


4099 


746 
253 


999 


152 
252 


404 


H 


5806 
282 
183 


6271 


2.    9.  12.  50,8 
1.    5.36,9 

2.     8.    7.  13,^ 
2.  10.  18.  27,7 


Semi-duratiori,  H gives     I.  5.  25,6 
Cor.  of  Semi-durat.  C,  N,  11,3 

Cor.  Semi-duration  .  .    .1.5.  36,9 


NzzQl 


In  this  operation^  the  two  first  lines  are  immediately  taken  from 
Tables  VIII.  and  IX,  and  the  sum  of  each  Argument  Ay  S,  is  taken  ;  and 
with  Argument  ^  =  34807  in  Table  I.  take  out  123  the  correction  of  JB, 
92  that  of  Cy  and  183  that  of  H;  m  taking  out  which,  if  the  argument  be 
not  found  in  the  Table,  proportion  is  made  for  the  intermediate  numbers, 
but  in  the  present  case,  you  see  at  once  what  the  correction  is :  For  instance, 
for  the  first  correction,  it  varies  only  2  for  100  change  of  argument ;  and 
therefore  for  the  change  7  of  argument,  we  may  take  the  con-ection  the  same 
as  for  34800.  With  the  Argument  *S'=8370  in  Table  II.  another  correction 
98  is  found  for  B;  and  the  Columns  JB,  C,  F,  G,  H,  are  now  added  up,  by 
which  we  get  the  complete  arguments,  in  which  there  are  no  complete 
circles  to  be  rejected.  In  Table  III.  the  decimal  part  of  a  year  for  May  2, 
is  34  ;  therefore  we  call  the  year  1791,  34.  with  which  we  enter  Table  X.  and 
take  out  the  equation  3'.  50'',6.  With  Argument  ^=34807,  enter  Table  XI. 
and  take  out  the  equation  thus:  The  equation  for  34800  is  1^.  23'.  l'',2  ;  and 
for  the  change  of  100  in  the  argument,  the  change  in  the  equation  is  37''i4 ; 

hence, 
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hence^  100  :  7  ::  37'',4  :  2",6,  which  (as  the  equation  is  decreasing) 
subtracted  from  l'*.  23'.  V',2  gives  l\  22'.  58'',6  the  equation ;  and  thus 
we  always  proceed  for  single  arguments,  jnaking  proportion  for  the  inter- 
mediate numbers  of  the  argument.  In  Table  V.  with  Argument  -^  =  34807 
at  the  Head,  and  S  =  6l70  on  the  Side,  take  out  tlie  equation  thus  :  The 
two  numbers  nearest*  to  34807  and  6170  are  36000  and  6000,  against 
which  stands  the  equation  l",5  ;  now  for  a  variation  3000  of  Argument  A, 
there  is  no  variation  of  the  equation;  if  there  had,  we  should  Iiave  said, 
3000  :  1193  (  =  36000  —  34307)  ::  the  variation  of  the -equation  :  the 
variation  required,  which  added  to  or  subtracted  from  1",5,  according  as 
the  equation  increases  or  decreases,  gives  tlie  equation  for  A  corresponding*  ' 
to  the  Argument  JB  =  6000.  Now  for  a  variation  500  of  B,  the  variation 
of  the  equation  is  0",7  ;  hence,  500  :  170  (  =  6170-6000)  ::  0",7  :  o'',2, 
which  (as  the  equation  is  decreasing)  subtracted  from  l'',5  leaves  V\3  the 
equation  required.  And  thus  we  proceed  in  all  other  cases,  where  we  have 
thus  to  enter  witli  two  arguments ;  always  beginning  with  the  two  arguments 
in  the  Table  nearest  to  the  two  given  arguments.  With  the  Arguments 
jB=i6l70,  and  5'=  8370,  enter  Table  VI.  and  proceeding  as  in  the  last 
case,  the  argument  is  found  to  be  5'',6.  With  the  Argument  S  =  6l70, 
enter  Table  VII.  and  the  equation  is  found  to  be  2'.  32'',1.  With  the 
Equation  C  =  4099,  enter  Table  XII.  and  the  equation  is  found  to  be 
6'.  4r',7.     With  the  Equation  jP=9S9,  enter  Table  XIII.  and  the  equation 

is 

*  In  all  cases  where  you  enter  with  two  arguments,  one  at  the  Head  and  the  other  at  that 
Side,  take  the  two  arguments  in  the  Table  the  nearest  to  the  two  given  arguments,  and  take 
out  the  corresponding  equation  {£)  ;  then  make  two  separate  proportions  to  find  the  changes 
of  the  equation  (£),  corresponding  to  the  difference  between  the  two  arguments  first  taken 
in  the  Tables  and  the  respective  given  arguments,  and  in  each  case,  according  as  the  equation 
is  increasing  or  decreasing  in  going  from  the  arguments  first  taken  in  tiic  Tables,  to  the  given 
arguments^  you  must  add  or  subtract  the  changes  of  the  equation  (E)  found  from  the  pro- 
portions, to  or  from  (E),  and  you  have  the  true  equation  corresponding  to  the  two  given 
arguments.     The  Example  here  given  will  make  this  clear. 
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is  found  to  be  11'',?.  With  the  Argument  G  =  404,  enter  Table  XIIL 
and  the  equation  is  found  to  be  l",6.  With  the  Argument  jBrs=6271,  enter 
Table  XIV.  and  take  out  the  reduction  0",0.  Add  up  the  First  Column^ 
and  the  sum  is  2 '.  9**.  1 2'.  50",8  the  "mean  time  of  the  middle.  With  the 
Argument  /f=  627 1,  enter  Table  XV.  and  take  out  the  semi-duration 
+  1'*.  5'.  25",6*;  take  out  also  the  Argument  iV=9l.  With  the  Argument^ 
C=4099,  and  A^=91,  take  out  the  correction  ll'',3,  and  the  sum  l\  5'.  3&',Q 
is  the  correct  semi-duration,  which  subtracted  from  and  added  to  2**.  9**.  12' 
50'',7  give  2**.  8\  f.  IS'^g  the  mean  time  of  immersion,  and  2^  10^.  18'.  27^,7 
the  mean  time  of  emersion.  As  B  is  greater  than  5000,  the  emersion  is 
visible.  The  sum  of  the  First  Column  is  2'*.  10**.  18'.  27",6  the  mean  timQ 
of  the  emersion. 

To  compute  an  Eclipse  of  the  Second  Satellite. 

In  Table  XVII.  take  out  the  epoch  of  the  mean  conjunction  for  the 
given  year,  together  with  the  Arguments  A,  Sy  JB,  C,  X),  E,  F,  G,  H,  I, 
A,  L ;  and  place  them  in  an  horizontal  line. 

In  Table  XVIII.  take  out  the  revolutions  for  the  given  day  of  the  montb^ 
or  the  nearest  day  preceding  the  given  day,  together  with  the  arguments; 
and  place  them  under  the  first  line. 

Add  up  the  Arguments  A  and  S,  rejecting  36000  in  A,  and  10000  in  S, 
if  necessary. 

With  the  Argument  A  thus  found,  enter  Table  I.  and  take  out  the 
corrections  of  JB,  Hj  and  C;  the  correction  of  H  is  also  the  correction  of 
I,  K,  L  ;  and-one  tenth  of  this  correction  is  the  correction  of  D  and  E*. 

With 

*    The  latitude  of  the   Second  Satellite   is  composed  of  four   terms>  depending   on   the 

Arguments /f,  1,  K,  L,  which  express  the  distance  of  the  Satellite  from  the  points  where  these 

terms  becoines  ni  0.      The  reduction  consists  of  sevej^l  terms,  of  which  the  two  principal  only 

are  here  employed,  having  the  Arguments  H  and  H  +  L. 

The 
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With  the  Argument  S  above  founds  enter  Table  IL  and  take  out  another 
correction  of  B. 

Add  together  each  of  the  Arguments^  rejecting  iOGGO  in  S,  C\  /i,  /,  K, 
Ly  and  1000  in  D^  Ey  F,  G,  or  any  multiples  thereof,  if  necessary. 

In  Table  III.  take  out  the  decimal  part  of  a  year,  answering  to  the  given 
day  of  the  month. 

In    Table  XIX.    take  out   the   equation    answering  to   the   given   year 
and  day  of  the  year,  as  last  found. 

With  the  Argument  -4,  enter  Table  XX;  and  take  out  the  equation. 

With  the  Arguments  JB,  A^  enter  Table  V ;  and  take  out  the  equation. 

With  the  Arguments  S,  aS,  enter  Table  VI;  and  take  out  the  equation. 

With  the  Argument  By  enter  Table  VII ;  and  take  out  the  equation. 

With  the  Argument  C,  enter  Table  XXI ;  and  take  out  the  equation-. 

With  the  Argument  Z),  enter  Table  XXII ;  and  take  out  the  equation. 

With  the  Argument  E,  enter  Table  XXII ;  and  take  out  the  equation. 

With  the  Argument  F,  enter  Table  XXII  ;  and  take  out  the  equation 

^ith  the  Argument  G,  enter  Table  XXII ;  and  take  out  the  equation. 

With  the  Argument  ITy  enter  Table  XXIII ;  and  take  out  one  part  of 
the  reduction. 

With    the    Argument  H  +  L,   enter  Table  XXIV ;  and  take   out   the 
other  part  of  the  reduction. 

Take 

The  numbers  corresponding  to  the  Arguments  H,  l,  K,  L,  in  Table  XXIV.  are  functions 
of  the  different  terms  of  the  latitude,  of  the  semi-diameter  of  the  shadow,  and  of  the  flatness 
of  Jupiter.  These  numbers  are  all  augmented  by  a  constant  quantity,  in  order  to  render  them 
all  additive.      When  AT  is  greater  than  unity,  the  latitude  is  north  ;  if  less,  it  is  south. 

The  Argument  C  is  the  diflerence  of  the  longitudes  of  the  Second  and  Third  Satellites.  The 
Argument!)  is  the  distance  of  the  Second  Satellite  from  the  apsicfe  of  the  Third.  The  Argu- 
ment E  is  the  distance  of  the  Second  Satellite  from  the  apside  of  the  Fourth.  The  Equations  D 
and  E  arc  two  equations  of  the  center.  The  Arguments  F  and  G  are  the  same  as  those  of 
the  first  Satellite. 
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Take  the  sum  of  the  quantities  in  the  First  Column,  and  you  have  the 
mean  time  of  tlie  middle  of  the  edipse. 

With  the  Arguments  H,  /,  Jt,  L,  enter  Table  XXIV,  and  take  out  the 
corresponding  numbers,  the  sum  M  of  which  is  the  argument  of  the  semi* 
duration. 

With  the  Argument  il/,  enter  Table  XXV,  and  take  out  the  semi- 
duration.     Take  out  also  the  number  N. 

With  the  Arguments  C,  iV,  enter  Table  XXVI;  and  take  out  the 
cori-ection  of  tlie  semi-duration,  and  add  it  to  the  semi-duration,  and  you 
get  the  correct  semi-duration;  which  subtracted  from  and  added  to  the  mean 
time  of  the  middle,  give  the  mean  times  of  the  immersion  and  emersion. 
And  if  to  these  you  apply  the  equation  of  time,  taken  from  the  Nautical 
Almanack,  you  have  the  apparent  times  of  the  immer^on  and  emersion. 

Example.    To  calculate  the  Time  of  the  Emersion  of  the  Second  Satellite, 

April  12,  1791. 


•  •  • 


1 

Epoch  1791 

April   . 

1791,28    . 
Equation  A    . 
Equation  B,  A 
Equation  B,  S 
Equation  B  . 
Equation  C  . 
Equation  D    . 
Equation  E    . 
Equation  F   . 
Equation  G  . 
Reduction  H 
Reduction  H-\'L , 

MeanTimeofMiddl 
Semi-duration 

Mean  Time  of  Immer 
Meian  Time  of  Emcrs 


d     k         I        II 

2.21.  20.  49,3 

9.  12.  21.    4,4 

7.  40,4 

2.  12.    4,8 

2,1 

7,0 

50,4 

22,1 

2,5 

23,6 

34,7 

42,3 

0,1 

28,1 


12.  12.    5.  10,8 
1.  21.    5,2 


33Hld 

827 


31.043 


12.  10.  44.    5,0 
12.  13.  26.  IQfi 


5098 
2724 


7822 


B 


2935 

2495 

119 

.  105 


C    I    D 


0143 

1137 

94 


5654    1374 


7W 

21 

•19 


817 


371 
22 
19 


412 


752 
206 


958 


G 


157 
205 


362 


Semi-duration,  3f  gives   I.  20.  10,6 
Correction,  C,  N  ...  54,6 

Cor.  Semi-duration  .    •    1.21.    5,2 


iV=8I5 


H. 


5813 
230 
187 


6230 


7380 
235 
187 


7802 


2802 
250 
187 


5S93 
321 
187 


3239 


5901 

jtf=  6230 
H+Lsz  2131 


Arg.  H  gives  . 
Arg.  /  .  .  .  , 
Arg.  iC  .  ,  , 
Arg.  L    . 

Arg.  M  . 


•  • 


0^281 

26 

5 

0,1273 

0,6585 


J 
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The  arguments  and  equations  are  here  taken  out,  exactly  in  the  same 
manner  as  they  were  in  the  first  Example ;  the  methods  of  doing  which  we 
have  there  explained. 

m 

\ 

To  compute  an  Eclipse  of  the  Third  Satellite. 

In  Table  XXVII.  take  out  the  epoch  of  the  mean  conjunctions  for  the 
given  year,  together  with  the  Arguments  A^  S,  B,  c,  C,  Z),  E,  F,  G,  Hy 
I,  K,  L ;  and  place  them  in  an  horizontal  line. 

In  Table  XXVIII.  take  out  the  revolutions  for  the  given  day  of  the 
montfi^  or  for  the  nearest  day  preceding  the  given  day,  together  with  the 
ai^uments,  and  place  them  under  the  first  line. 

Add  up  the  Arguments  A  and  Sj  rejecting  36ooo  in  A^  and  10000  in  S, 
if  necessary. 

With  the  Argument  A  thus   found,    enter   Table  I.    and   take  out   the 

corrections  of  B,  H^  C;  the  correction  of  H  is  also  the  connection  of  I^  K,  L; 
the  correction  of  c  is  ^  of  the  correction  of  H;-  and  the  correction  of  C,  D,  E 
is  j^  of  the  correction  of  H. 

With  the  Argument  S  above  found,  enter  Table  II ;  and  take  out  another 
correction  of  B. 

Add  up  each  of  the  Arguments,  rejecting  10000  in  fi,  /T,  /,  Ky  L,  and 
1000   in  f,  C,  Dj  E,  Fy  G  *,  or  any  multiples  thereof,  if  necessary. 

In  Table  III.  take  out  the  decimal  part  of  a  year,  answering  to  the 
given  day  of  the  month. 

In  Table  XXIX.    take  out  the  equation  answering  to  the  given  year  and 

day  of  the  year,  as  last  found. 

With 

*  Tlie  Argument  c,  is  the  difference  of  the  longitudes  of  the  Third  and  Fourth  Satellites. 
The  Argument  C,  is  the  difference  of  longitudes  of  the  Second  and  Third  Satellites.  The  Argu. 
ment  D,  is  the  mean  anomaly  of  the  Third  Satellite;  and  the  equation,  the  equation  of  the 
center.  The  Argument  £,  is  the  distance  of  the  Third  Satellite  from  tlic  apside  of  the  Fourth  ; 
and  the  equation  E  is  a  second  equation  of  the  center.  The  Arguments  F,  G,  differ  from  those 
in  the  Tables  of  the  First  and  Second  Satellites,  by  a  semi-circle  nearly. 

Vol.  III.  q 


r* 
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With  the  Argument  A,  enter  Table  XXX ;  and  take  out  the  equation. 

With  the  Arguments  JB,  A^  enter  Table  V  ;  and  take  out  the  equation^ 

With  the  Arguments  S,  5,  enter  Table  VI ;  and  take  out  the  equation. 

With  the  Argument  J?^  enter  Table  VII ;  and  take  out  the  equation. 

With  the  Argument  c,  enter  Table  XXXI ;  and  take  out  the  equation. 

Wjth  the  Argument  C,  enter  Table  XXXII;  and  take  out  the  eqviation. 

With  the  Argument  D^  enter  Table  XXXIII;  and  take  out  the  equation. 

With  the  Argument  E^  enter  Table  XXXIII;  and  take  out  the  equation. 

With  the  Argument  F^  enter  Table  XXXIII;  and  take  out  the  equation. 

With  the  Argument  G,  enter  Table  XXXIII ;  and  take  out  the  eqriHtion. 

With  the  Argument  //,  enter  Table  XXXIV ;  and  take  out  one  part  of 
the  reduction. 

With  the  Argument  H-^-  K^  enter  Table  XXXV ;  and  take  out  the  other 
part  of  the  reduction. 

Add  up  the  First  Column,  and  you  have  the  mean  tinae  of  the  middle  of 
the  eclipse. 

With  the  Arguments  /f,  /,  Jf,  L^  enter  Ta,ble  XXXVI ;  and  take  out 
the  corresponding  numbers,  the  sum  M  of  which  is  the  argument  of  the 
'  semi-duration. 

r 

With  the  Aliments  C,  A  ^,  enter  Table  XXXVIII ;  and  take  out  tlie 
three  corresponding  equations,  and  add  them  together,  regard  being  had  to 
the  signs,  and  call  the  sum  x^ 

With  the  Argument  ilf,  enter  Table  XXXVII ;  and  take  out  the  semi-^ 
duration,  and  the  number  N. 

To  the  semi-duration  thus  found,  apply  the  product  xNy   and  you  havc^ 

the  corrected  semi-duration ;    which  added  to  and  subtracted  from  the  time  of 

the  middle,  give  the  mean  times  of  the  emersion  and  immersion  ;   and  if  to 

these  you  apply  the  equation  of  time,    taken  from  the  Nautical  Almanack^ 

•  you  have  the  apparent  times. 

Example. 
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Example.     To  calailate  an  Eclipse  of  the  Third  Satellite^  for 'November  13,  1787. 


Epoch  for  1787 
November  • 
1787,87 
Equat 
Equat 
Equat 
Equat 
Equat 
Equat 
Equat 
Equat 
Equat 
Equat 


ion  A 

ion  B,  A   .  .  . 

ionB,  S   .    .  . 

ion  B 

ion  c 

ion  C 

ion  Z>    .    ... 

ion  £    .  .    .  • 

ion  F   .    ... 

ion  G  .  .  .  • 
Reduction  i/  .  .  .  . 
Reduction /f 4- a:,   . 

Mean  Time  of  Middle 
Semi-duration   •    .  . 

Mean  Time  of  Immer. 
Mean  Time  of  limers. 


d      h         / 

2.  1.  8. 
M.  7.42. 
.   ...  10. 

•    •  .  O.  «/0. 


I. 


2. 
2. 
4. 


2. 


49,6 
16,4 
50,6 
13,1 

1,2 
12^9 
l\^5 
19,2 
55,2 
39,5 
21,5 

4,8 
17,3 
52,2 
20,8 


13.  14.  59.  25,8 
1.  15.  18,6 


13.  13.  44.    7,2 
13.  16.  14.  44,4 


21671 
2620 


24291 


5075 
8633 


3708 


B 


6284 

7905 

\S 

13 


351 

179 
15 


4215  I  545 


688 

721 

29 


D 


470 
29 


438      565 


042 
71 
29 


227 
654 


G 


649 


142  j  881   I  288 


H 


2441 
728 
293 


3933 
744 
293 


3462    4970 


A' 


r 


9134 
791 
293 


218 


/f=3462 


//+ Ar=3680 


06H4 

1016 

293 


I9!^3 


Semi-durat.  ilf .  1.  15.  18,5 
Cor.  zzxN  .  .  .         +  0,1 

Semi- durat.  cor.   1.15.18.6 


n 


Arg.  C  .  *  Equat.  —4,2 
Arg.  D  .  Equat.  —7,9 
Arg.  E  ,  .  Equat.  +3,0 


x= -9,1 

JV:= -0,014 

xNzz +0,1264 


Arg.  H  gives 

Arg.  1  

Arg.  K 

Arg.  L 

Arg.  M 


Number. 
1 ,63906« 
1090 
5030 
'      1012 

1,71038 


The  Arguments  and  Equations  are  here  taken,  out  exactly  in  the  same 
manner  as  they  were  in  the  First  Example. 

To 


*  In  finding  this  number,  we  took  second  differences,  as  the  first  differences  have  a  con- 
siderable variation  (Art.  1242) ;  the  operation  is  thus:  Take  from  the  Tables,  three  successivts 
Talues  of  H,  beginning  at  that  next  greater  than  1,63906, 

1,65771,         1,62709,         1,55767 

-,03062,  -,03339 

—,00277 

Now  calling  1  the  intervals  of  the  values  of  1/,  j:  =  ,62  ;    hence,  the  number  corresponding  to 

62  X  —  38 
if  =  3462,    is  1,65771 -,03062  X  ,62-,00277   X    ' '—  =  1,6577 1 -,01898  +  ,00033 

r:  1,63906.  And  in  all  other  cases, 'where  great  accuracy  is  required  in  similar  calculations, 
and  the  first  differeucos  have  a  considerable  variation,  we  must  proceed  in  the  same 
manner. 
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To  compute  an  Eclipse  of  the  Fourth  Satellite. 

In  Table  XXXIX.  take  out  the  epoch  of  the  mean  conjunctions  for  the 
given  year,  together  with  the  Arguments  Ay  S,  B,  C*,  D,  E,  II,  /,  K;  and 
place  them  in  an  horizontal  line. 

In  Table  XL.  take  out  the  revolutions  for  the  given  day  of  the  month, 
or  for  the  nearest  day  preceding  the  given  day,  together  with  the  arguments^ 
and  place  them  under  the  first  line. 

Add  up  the  Arguments  A  and  S,  rejecting  36000  in  A,  and  10000  in  S, 
if  necessary. 

With  the  Argument  A  thus  found,  enter  Table  I ;  and  take  out  the 
con-ections  JB,  // ;  the  correction  of  H  is  also  the  correction  of  C,  /,  A* ;  the 
correction  of  D  is  j-q  ^f  the  correction  of  H;  and  the  correction  of  E  is  the 
correction  of  D  increased  by  j^j  of  it's  correction. 

With  the  Argument  S  above  found,  enter  Table  II.  and  take  out  another 
correction  of  B. 

Add  up  each  of  the  Arguments,  rejecting  10000  in  J?,  C,  //,  /,  K, 
and  1000,   in  X),  -E,  or  any  multiples  thereof,  if  necessary. 

In  Table  III.  take  out  the  decimal  part  of  a  year,  answering  to  the 
given  day  of  the  month. 

In  Table  XLL  take  out  the  equation  answering  to  the  given  year  and 
day  of  the  year,  as  last 'found. 

With  the  Argument  Ay  enter  Table  XLII ;  and  take  out  the  equation. 

With  the  Arguments  By  Ay  enter  Table  V ;  and  take  out  the  equation. 

With  the  Arguments  By  Sy  enter  Table  VI ;  and  take  out  the  equation. 

With  the  Argument  S,  enter  Table  VII ;  and  take  out  the  equation. 

With 

*  The  Argument  C,  is  the  me^n  anomaly  of  the  Fourth  Satellite.  The  Argument  D,  is  the 
distance  of  the  Fourth  Satellite  from  the  apsidc  of  the  Third  ;  and  thus  D  becomes  a  second 
equation  of  the  center.  The  Argument  E  is  the  same  as  the  Argument  c  of  the  Third  Satellite, 
When  M  exceeds  ^^  it  shows  that  the  latitude  is  north  ;   otherwise^  it  is  south. 
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With  the  Argument  C,  enter  Table  XLIII ;  and  take  out  the  equation. 

With  the  Argument  i),  enter  Table  XLI V ;  and  take  out  the  equation. 

With  the  Aliment  E,  enter  Table  XLV ;  and  take  out  the  equation. 

With  the  Argument  H,  enter  Table  XLVI ;  and  take  out  the  equation. 

With  the  Argument  /,  enter  Table  XLVI;  and  take  out-thd  first  and 
second  paits  of  the  reduction. 

With  the  Argument  H  +  I,  enter  Table  XLVII ;  and  take  out  the  third 
part  of  the  reduction. 

With  the  Argument  II +K,  enter  Table  XLVII;  and  take  out  the  fourth 

» 

part  of  the  reduction. 

Add  up  the  First  Column,  and  you  have  the  mean  time  of  the  middle 
of  the  eclipse. 

With  the  Arguments  H,  /,  A",  enter  Table  XLVI  II ;  and  take  out  the 
corresponding  numbefs,  the  sum  M  of  which  is  the  argument  of  the  semi- 
duration. 

With  the  Argument  iW,  enter  Table  XLIX ;  and  take  out  the  semi'^ 
duration,   and  the  number  A^. 

With  the  Argument  C,  enter  Table  L ;  and  take  out  the  equation,  which 
will  be  +  or  -  ,  according  as  the  argument  is  +  or  —  ,  and  multiply  it  by 
N;  and  the  product,  regard  being  had  to  the  signs,  applied  to  the  semi- 
duration  above  found,  gives  the  semi-duration  corrected;  which  added  to 
and  subtracted  from  the  time  of  the  middle,  give  the  mean  times  of  the 
emersion  and  immersion;  and  if  to  these  you  apply  the  equation  of  time, 
taken  from  the  Nautical  Almanack,  you  have  the  apparent  times. 

But  near  the  limits,  that  is,  when  M  is  greater  than  2,98  or  less  than 
1,02,  the  above  method  of  finding  the  semi-duration  is  not  sufficiently  exact, 
and  in  such  cases,  you  must  use  the  following  method. 

Let  F=  3-  M  in  the  first  case,  and  =  M—  1  in  the  second  ;  and  take 
in  Table  L.  the  number  JT,  and  make  Q  =  X+  2^^-  F^ ;  and  with  Q, 
enter  Table  LI.   and  you  have  the  semi-duration,  without  an  error  of  more 

than 
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than  half  a  second.  But  if  you  wish  to  correct  this  error^  let  D=s^  the  semi^ 
duration  found  by  the  number  Q ;  and  the  true  semi-duration  =  Z>  -  XD. 
The  number  X  has  a  different  sign  from  that  of  it's  Argument. 

When  Q  is  positive,  there  will  be  an  eclipse ;  but  when  Q  is  negative, 
there  will  be  no  eclipse. 


Example. 


To  calculate  an  Eclipse  of  the  Fourth  Satellite  Jor 
January  21,  1791* 


Epoch  for  1791    .    . 

January 

1791,05 

Equation  A 

Equation  "B,  A  ... 
Equation  B,  S  ,    .    . 

Equation  B 

Equation  C 

Equation  D  ,     ... 

Equation  E 

Reduction  JFf  .  .  .  . 
Reduction  /  .  .  .  . 
Reduction  11+ 1  .  . 
Reduction  H+K .  . 

Mean  Time  of  Middle 
Semi-duration    .    .  . 

Mean  Time  of  Immers. 
Mean  Time  of  Emers. 


tt     h     , 
4.  10.    9. 

16.  18.    5. 

.  .  .    .36. 

.  .  .  8.  47. 


.    ,    1.  30. 


•  •..*• 


38,2 

7.0 

1,8 

33  J 

0,9 

12,3 

31,9 

28,8 

3,6 

11,5 

.  4,9 

.   1,7 

53,7 

.  7,0 


21.  15.  13.  56,4 
1.43.    4,8 


21.  13.  30.51,6 
21.  16.  57.     1,2 


33831 
139 


33970 


5150 
459 


5609 


B 


3000 

420 

102 

73 


3595 


3747 

38 

204 


3989 


D 


111 

4 

20 


801 


E 


213 

338 

26 


577 


// 


5817 

39 

204 


60dO 


7  385 

40 

204 


629 


li  =  6060 


lf+/=3689 


K 


2806 

42 

204 


3052 
6060 


Semi-duration  • 
Correction  .  .  . 

Scmi-durat.  cor. 


*     /     /f 
1 .  43.  7,5 

-    2,7 
1.  43.4,8 


9112=fl^+A: 


Number 
Arg,  ff  gives    ....   1,01965 

Arg.  /  ,25096 

— ,03583 


Arg.  K 


Arg.  A/= 1,30644 


Nzz 
Arg.  C  .  . 


.     .  0,053 
-51" 


Cor.  Semi-durat.    —    2,7  Product 


The  Arguments  and  Equations  are  here  taken  out^  exactly  as  they  were 
in  the  First  Example. 


An 
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An  Exemplification  of  tfie  Cases  near  the  Limits. 

Ex.  I.    Let  il/=  2,995,    or  1,005,   for  in  both  cases  f^  is  the  same,  and 
C=5000. 

■ 

Here  f^=z  3  -  Jf  =  ifef—  1  =  0,005  ;    and  by  entering  with  the  Argument 
C=5000  in  Table  L,  we  find  Ar=  +0,01482,  the  argument  being  -  j  hence, 

X=:    +  0,01482 
2F=         0,01 
-^•=      -0,000025 

Q=     +0,024795 


With  this  value  of  Q,   enter  Table  LI ;    and  you  get  the 
Semi-duration     .     .     ;     .     .     D  =  22'.  33" 

-a:z>=    -20 


Correct  Semi-duration 


=  22.   13 


Ex.  n.    Let  M  =  2,998  or   1,002,    f^  being  the  same   in  each,    and 
C  =  2400. 

Here  f^=3  -  il/  =  iT/-  1  =  -  0,002  j    also,  X=-  O.OOO93,   the   Argu- 
ment C=  2400  being  +  5    hence, 

X  =  -  0,00093 

2  F  =  +  0,004 
-  ^*  =  -  0,000004 

Q  =  +  0,003066 

With  this  value  of  Q,   enter  Table  LI ;    and  you  get  the 

Semi-dUration D-^^T.  bb" 

-JfZ)=     +    0,4 

Correct  Semi-duration     .     .     .     .      =7.  55,4 

If  C  had  been   100,    then  X  would   have  been=r  -0,01479,  and  Q  = 
-  0,010794  a  negative  quantity,  which  shows  that  there  would  be  no  eclipse. 

By 
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By  Table  IV.  the  equation  of  time  may  be  thus  computed.     The  equation 
of  time  is  here  made  to  depend  upon  the  mean  anomaly  of  the  Sun^  or  on 
Argument  S,   as  the  other  quantities  upon  which  the  equation  depends  have 
relation  to  that,  and  may  be  allowed  for  by  a  secular  variation.     Tlie  equation 
is  there  computed  for  the  year  1800  ;  but  as  the  apogee  of  the  Sun,  and  the 
obliquity  of  the  ecliptic  vary,   tlie  equation  computed  for  that  year,  must 
have  an  equation  for  any   other  year ;    and  this  variation  is  computed  for 
100  years,    and  therefore  becomes  a  secular  variation,  whicli  is  put  down  in 
the  Tables,    and  is  to  be  applied  according  to  it's  sign,    for  any  time  qfier 
1800,    but  with  a   contrary  sign,    for  any  time  before.      Enter  with   the 
Argument  S,  and  take  out  the  equation,   and  the  secular  variation ;  and  to 
find  the  p^rt  of  the  secular  variation  Corresponding  to  the  given  year,  say, 
100  years    :    the  years   between    the  given  time  and   1800    ::    the  secular 
variation  taken  from  the  Table  :  the  secular  variation  required,  which  applied 
to  the  equation,  gives  the  equation  of  time   required.      But  sometimes  we 
must  use  second  differences,    or  we  may  be  subject  to   an  error  of  l'',25. 
Now  in  order  to  render  all  the  equations  additive,  there  is  subtracted  about 
44|'  from  the  epoch  of  the  First  Satellite ;    about   1**.  30'  from  that  of  the 
Second  ;    about  2**.  b6\'  from  that  of  the  Tliird  ;    and  about  7^-  ^7'  from  that 
of  the  Fourth,  being  about  the  sum  of  the  negative  maxima  of  the  equations 
of  each  respectively,  a  few  seconds  being  here  omitted,  as  of  no  consequence. 
Now  the   values  of  the  Arguments  are  not   diminished  by  quantities  corre- 
sponding to  these  times ;    therefore  (Ex.  3),  our  value  of  S,  3/08,  answers 
to    13^  8\  31'.  &'    (the    sum   of  the  two    first   quantities)  +  2\  56'.  30"  = 
13**.  11*".  47'.  36".      But  we   want   the  equation  of  time   for   the  times  of 
immersion  and  emersion  ;  therefore  we  must  find  the  value  of  S  corresponding 
to   those  times  ;   to  do  which,  we  must  take  the  differences  between  the  time 
for  which  S  is  already  computed,  and  the  times  of  immersion  and  emersion, 
with   which   enter   the  Column   Hours,  and  against  it  you  have  the  corre- 
sponding change  of  S^    which  added  to  the  above  value  of  S^  give  the  values 

of 
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Hours, 

• 

Change 
1 

1 

2 

2 

3 

3 

• 

4 

5 

5 

6 

6 

7 

7 

& 

8. 

9 

9 

}0 

10 

11 

11 

13 

12 

14 

•f  S  corresponding  to  the  times  of  immersion  and  emersion^  to  which  compute 
the  equations  of  time,  as  before  explained.  Or  if  you  compute  the  equation 
only  for  the  immersion,  you  may  find  how  much  it  varies  corresponding  to 
the  variation  of  aS  between  the  immersion  smd  emersion^  by 
observing  in '  Table  IV.  what  is  the  variation  for  lOO 
variation  of  S.  To  go  on  with  the  above  example :  The 
difference  between  13*  ll\  47'.  3©'  and  13V  13\  44'.  7'' 
is  1**.  66'.  31'',  or  nearly  2  hours,  and  the  corresponding 
change  of  *S  is  2 ;  therefore  the  value  of  S  corresponding  to 
the  time  of  immersion,  is  3/10.  And  to  find  the  equation 
of  time  corresponding  to  this  value  of  *S,  we  have  in 
Table  IV,  the  equation  16'.  25",5  for  3700  ;  hence,  loa: 
10  ::  39",3  :  3",93,  which  taken  from  16'.  26",6  leaves 
16'.  21",6.  Now  for  3700  the  secular  variation  is  -  8T,3  ; 
hence,  100  :  10  ::  4",6  :  0",46,  or  0",5,  which  added 
to  —  8'',3  gives  —  8",8  the  variation^ for  100  years;  hence, 
100  :  1800 — 1787,87  (12,  13)  ::  -  8",8  :  -p1"  which  applied  to  16'.  21",6 
with  the  contrary  sign  +  ,  gives  16'.  22",6  the  equation  of  time  at  the 
immersion.  Now  instead  of  proceeding  in  the  same  manner  to  find  what 
is  the  equation  at  the  emersion,  it  may  be  done  thus  :  Find  the  change 
of  the  equation  corresponding  to  a  change  of  1  in  S.  Here  a  change,  of 
100  in  aS  produces  a  change  of  39",3  in  the  equation  (for  a  change  in  the 
secular  variation  is  insensible) ;  hence,  100  :  1  ::  39",3  :  0",393,  or  0",4 
the  change  of  equation  corresponding  to  a  change  1  of  S.  Now  the  interval  of 
the  times  of  immersion  and  emersion  is  2\  3 1',  and  that  (by  the  annexed 
Table)  causes  a  change  of  2,6  of  S ;  hence,  1  :  2,6  ::  0",4  :  l"  the  change 
of  the  equation  of  time  in  the  interval  between  the  immersion  and  emei-sion  ; 
hence,  (as  the  equation  is  decreasing)  the  equation  of  time  at  the  emersion- 
is  16',  2l",6.  And  in  this  manner  we  proceed  in  all  other  cases ;  adding 
to  the  sum  of  the  two  first  lines,  the  quantity  by  which  the  epoch  was 
Vol.  III.  r  decreased. 
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decreased^  and  then  taking  the  difierence  between  that  time  and  the  time 
of  immeraion  or  emersion,  and  finding  the  corresponding  variation  of  S, 
and  thence  the  equation  of  time  at  the  time  required. 

But  after  all,  this  method  does  not  give  the  equation  of  time  accurately. 
For  an  error  of  1  part  of  S  may  cause  an  error  of  I" ;  and  we  cannot  depend 
even  -upon  this  accuracy  for  the  value  of  S,  as  only  three  terms  of  the 
expression  for  S  are  used  in  the  computation,  and  the  omission  of  the  other 
terms  may  cause  an  error  of  1|^^  Both  for  expedition  and  accuracy  we 
therefore  advise  the  Computor  to  use  the  equation  of  time  taken  from  the 
Nautical  Almanack,  making  proportion  for  the  interval  from  noon.  Thus, 
in  the  last  Example,  if  it  were  required  to  find  the  equation  of  time  at 
the  immersion  SI*".  13**.  30'.  6l",6  by  the  Nautical  Almanack,  the  equation 
of  time  at  apparent  noon  on  the  21**.  is  11'.  50",8,  and  the  increase  in 
24  hours  is  l6^\  Now  the  equation  of  time  is  additive  to  the  apparent 
time  to  give  the  mean  time ;  therefore  to  apparent  noon  the  corresponding 
mean  time  is  O**.  ll'.  50'',8,  and  the  mean  time  of  immersion  is  13**.  3(/.  Sl^fi 
the  difierence  of  which  times  is  13^.  19^,  omitting  the  seconds ;  hence, 
34''  :  13\  19'  ::  l&'  :  8^8,  which  added  to  11'.  60",8'  gives  U'.  59^,6 
the  equation  of  time  at  the  immersion,  and  subtracted  from  13''.  3(/.  51^^,6 
gives  13\  18'.  52"  the  apparent  time  of  immersion.  And  thus  we  may 
proceed  in  all  cases. 
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TABLE    I.                                                      1 

Epochs  of  the  Mean  Longitudes  of  the  Sun,   and  of  his  Perigee,  with                  j| 

the  Argumenti  which  govern  the  Inequalities. 

The  l^poeus  are  c;.lciila!etl  for  Ja,iun>i/.  at  Noon.  Mean  TInii-. 

Lonjjlludeof 

Ye*TI3. 

of Ihe  Sun. 

Sun'a  Perigee. 

M 

A 

]( 

C 

D 

E 

F 

N 

1750 

9.   11.     0.  ii,s 

9.     8.  3  7-  28 

;8l 

7^7 

280 

'3' 

6r 

10 

■643 

311 

■7S' 

9.   to.  4S-  S'.8 

9      8.  3e.  30 

830 

117 

7^^ 

592 

91 

677 

=75 

•7S»     B- 

9.   10.  Jj.  32,a 

076 

477 

2  79 

iHo 

124 

'79 

7" 

129 

'753 

9.   11.   16.  20,9 

9.     8.  40.  33 

HP 

87. 

6^7 

26, 

?4S 

3H3 

'7S4 

9.    II.      S.       I,J 

9-     8.  4'-  3,- 

60s 

211 

280 

6,3 

348 

779 

436 

■!!S 

9.   10.  +7.  41,0 

9.     8-  42.   37 

SS2 

S9' 

iBo 

2S7 

7'9 

432 

490 

1756     B. 

9.   10.  3J.  22,0 

098 

fJ^' 

279 

883 

251 

S.6 

847 

'757 

9.   u.   18.   10,7 

9.     8.  44.  41 

18. 

ui 

S'l 

7«3 

597 

■7i» 

9.  11.     3.  si,i 

9-     8.  45.  43 

627 

7"i; 

'35 

■f'l; 

68s 

9"i 

6S> 

'759 

9.  10.  49.  31,5 

9.     8.  46.  45 

^74 

(!6 

280 

759 

H46 

-60 

949 

705 

9.   .0.   3S.   11,8 

9.     8.  47-   47 

42  s 

^79 

3^4 

377 

854 

9S3 

759 

176. 

9.   11.  ao.     0,5 

9.     8.  48.  49 

40J 

810 

23  I 

'3 

gio 

RI8 

'7 

812 

,761 

9.   n.     s-  40,9 

9.     8.  49.   51 

649 

2  So 

617 

442 

86& 

176J 

9.   10.   SI.  =[,a 

9.     8.   so.  52 

696 

?40 

262 

97! 

107 

8S 

920 

.764     B. 

9.   10.   37-      1,6 

9.     8.   ji.   54 

■43 

900 

a  70 

10  i 

191 

"9 

974 

.76s 

9.   II.  21.   50,3 

9.     8.   52.  Sfi 

42  s 

294 

2bl 

S"S 

37 

»75 

'53 

27 

.766 

g.   n.     7-   30.7 

9.     8.   53.   58 

672 

6,4 

=8o 

'39 

568 

360 

'87 

8r 

.767 

9.   10.   sj.    ..,0 

9.     8.  sS-     0 

gi8 

'4 

7(34 

100 

444 

135 

'768     D. 

9,   10.  38.   5'.4 

9.     8.   56.     z 

174 

279 

188 

S28 

188 

.76, 

9.   11.  23.  40,1 

g.     8.   57.     4 

447 

'7 

104 

6„ 

288 

24a 

1770 

9.    II.      9.    30,S 

9.     8.   s8.     6 

694 

■  28 

64. 

"95 

697 

322 

2g6 

'77' 

9.     8.  S9-     8 

940 

488 

280 

266 

78. 

3^6 

350 

■77»     B. 

g.    10.  40.   4',a 

9.     9.     0.   10 

'^7 

848 

279 

890 

7W 

190 

403 

'77J 

9.   11.  05.  i9,9 

9.     g.     1.   12 

4bp 

242 

5'9 

11  go 

gSO 

4^4 

457 

'774 

9.    II.   11.   10,3 

g.     9.     2.   13 

b02 

'44 

H 

4^8 

5" 

'775 

9,    10.   56.   50,6 

9.     9.     3.   15 

962 

g62 

76M 

354 

"9 

492 

S<'4 

'776    a 

g.    10.  41.    31.0 

9.     9.     4.   17 

20g 

122 

279 

39a 

88s 

201 

S2fi 

618 

'777 

9.    II.  27.    19,7 

9.     g.     5.   19 

491 

7.0 

4.8 

560 

672 

'778 

9.  n.  13.     0,1 

9.     9.     6.  21 

71a 

76 

646 

949 

37a 

59+ 

720 

■779 

9.      9.      7.   2J 

g8+ 

436 

270 

480 

4?6 

t)28 

'7tio     B. 

9.  10.  44.  ao,8 

9.    9.     8.  as     23J 

79b 

3  79 

89s 

12 

54' 

6te 

833 

0) 

SOLAR 
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TABLE    L 

1 

E 

pocHs  of  the  Mean  Longitudei  of  the  Sun,  and  of  his  Perigee^  with           || 

the  Argbmenii  which  govern  the  Inequalitus. 

J 

Mean  LungiluJc 

. 

niigiluilf  iif 

Yeah.. 

uf  the  Sun. 

Sun'*  Perigee 

M 

A 

\i 

c 

D 

E 

F 

% 

a.     D.    M.      s. 

..       B.     H.    .. 

.781 

9.   II.  a8.     9,s 

9- 

9.     9.  37 

S'3 

190 

383 

^31 

•  (ts 

625 

696 

"t 

178a 

9.   II.   14-  49.9 

9- 

9.   10,  29 

760 

S^v 

.48 

76 

709 

710 

«t> 

1 78  J 

9.   11.  31 

910 

772 

607 

764 

w 

.784     D. 

9.   10.  46.   10,6 

9. 

9-   "■  33 

=  ;3 

370 

280 

117 

119 

878 

798 

4> 

.78s 

9.   <i.  30.   S9,3 

9- 

9.   13.  34 

536 

6b4 

6,, 

9b3 

83a 

■» 

1786 

9.   14-   3& 

782 

34 

381 

650 

866 

■" 

.787 

y.    M.      2.   20,0 

9- 

9.   i;.  38 

38+ 

'74 

'31 

900 

«,        1 

1788     1(. 

9.  10.  48-   0,4 

9- 

9.   16.  40 

■^/s 

744 

kg<l 

2l.( 

it<i 

914 

.61        I 

.789 

9.   11.   3a.  4y,i 

9- 

9.   17.  4a 

S^8 

'38 

(28 

7")» 

300 

968 

S"        \ 

1790 

9.  11.  18.  =9,s 

9- 

9.   18.  44 

80+ 

498 

152 

330 

384 

3 

37.         ) 

1791 

9.  11.     4.     9,8 

9- 

9.   19.  46 

■i' 

8W 

280 

776 

861 

468 

16 

434 

1791     B. 

9.  10.  49.  50,2 

9- 

9.  3.0.  48 

297 

4ot 

1,2 

7° 

47« 

1793 

9.   11.  34.  38,9 

9' 

9.  21.   50 

^Ho 

613 

10 

,2; 

6(7 

104 

S32 

•794 

9.     M.    20.     19,3 

9- 

9.    22.    S2 

b36 

9rJ 

<.« 

4!6 

721 

nl) 

S8i 
639 

•79S 

9.  11.     s.  59,6 

9- 

g.  33.  54 

73 

333 

=  79 

9Bt: 

806 

'72 

1796    B. 

9.   10.   51.  40,0 

9- 

9-  44-  SS 

3'9 

693 

a8o 

(J03 

(iq 

Boa 

206 

«93 

1797 

9.   11.   36.  ^3,7 

9-  2S-  S7 

a? 

(12 

240 

747 

.798 

9.   11.2a.     9,1 

9- 

9.  36.   59 

b+B 

447 

,(6 

274 

800 

•799 

9.   11.      7.  49,4 

9- 

9.  28.     . 

9i 

tto7 

7». 

10a 

8i4 

9.   10.  S3.  29,8 

9- 

.9-  =9-     3 

34' 

107 

40; 

342 

,08 

i8o< 

9.  10.  39.    10,2 

9- 

9-  30-     S 

^88 

137 

=  79 

^0 

176 

96' 

.80s 

g.  10.  34.  50,6 

9- 

9.  31.     7 

bj4 

887 

S7q 

OH 

3')6 

410 

1803 

g.   10.   10.   30,9 

9- 

9.  32.     9 

247 

240 

4H0 

444 

6, 

1804     B. 

9.     9.   56.   11,3 

9- 

9-  33.   i» 

327 

6a7 

=  77 

()01 

01 

47« 

123 

,80s 

9.   10.  4r.     0,0 

9- 

9-   34-   »3 

279 

532 

3^4 

649 

S'2 

.76 

1806 

9.   10.  a6.  40,4 

9- 

9-  35-   '5 

8^6 

16. 

=79 

■  ,6 

8,6 

7U 

«6 

230 

1S07 

9.     10.     12.    2D,7 

9- 

9.  36.   17 

101 

7a  I 

=  78 

781 

367 

818 

(BO 

284 

iBo3     B. 

9-     9-   i8.      .,1 

9- 

9.   37.   18 

349 

^^77 

40( 

H<)8 

90a 

0,4 

337 

1809 

g.   10.  43-  4g,8 

9- 

9.   3a.  ao 

(.12 

47? 

=  ?9 

J4 

431 

986 

64B 

391 

1810 

9-   »°-  a8.   3o,a 

9- 

9.  39-  aa 

87a 

»3S 

379 

bjB 

965 

7' 

682 

445 

iSii 

9.  10.  14.  10,5 

9- 

9.  40.  14 

12^ 

'91 

=78 

28, 

4,4 

"11 

716 

498 

g.  41.  26 

17' 

W 

■J.^^ 

go  7 

26 

~jO 

.S,3 

g.    10.   44.   39,6 

9 

9.  41.  28 

6U 

949 

S7g 

()'. 

«9 

1^4 

T»4 

606 

.8.+ 

9.    10.   30.   20,0 

9 

y.  43-  3a 

qoo 

109 

v^ 

90 

40a 

S18 

660 

18.; 

9.    10.    16.      0,3 

9 

■9.  44.   3  a 

'47 

6bg 

!«S 

6a  1 

493 

8(2 

7'J 

i8[6      B. 

9.  10.     I.  40,7 

194 

29 

'I' 

401) 

H! 

886 

7'7 

,8.7 

g.   10.  46.  29,4 

9 

9.  46.  Sf' 

41! 

!t 

661 

910 

821 

9.   10.   31-     9.8 

9 

9.  47.   38 

933 

781 

■in 

601 

741 

9(4 

87s 

.819 

9.   10.   17.  50,1 

9 

9.  48.  39 

ibq 

'4J 

2»7 

'J" 

810 

928 

9.   10.     3.  3o,S 

9 

9.  49.  41 

4.6 

i"3 

«7» 

911 

914 

022 

,82 

SOLAR   TABLES. 


TABLE    I. 

Epochs  of  the  Mean  Longitttdes  of  the  Sun,  and  of  his  Perigee,  with 

the  Arguments  which  govern  the  Inequalities. 


Meaa  Longitude 

Longitude  of 

Years. 

of  the  Sun. 

Sun's  Perigee. 

M 

4 

A 

B 

C 

D 

E 

F 

N 

S.   Da     Ma     8. 

8«   D*  Ai»   S* 

18:21 

9.   10.   48.   19,2 

9.  9.  50.  43 

698 

898 

280 

540 

813 

998 

056 

036 

1822 

9-  lo-  33.  S9»6 

9.  9.  51.  45 

945 

258 

279 

165 

344 

33 

90 

90 

1823 

9.  10.  19.  39,9 

9.  9.  52.  47 

191 

618 

278 

789 

876 

.67 

124 

143 

1824  B. 

9.  10.  J.  20,3 

9.  9.  53.  49 

438 

978 

278 

414 

407 

252 

158 

197 

1825 

9.  10.  50.  9,0 

9.  9.  54.  51 

720 

37a 

280 

43 
667 

940 

336 

192 

251 

1826 

9.  10.  3$.  49,4 

9.  9.  55.  52 

967 

73a 

270 
278 

471 

420 

226 

304 

1827 

9.  10.  21.  29,7 

9.  9.  56.  54 

213 

92 

291 

3 

^25 

260 

358 

1828  B. 

9.  10.  7,  10,1 

9.  9.  57.  56 

460 

45» 

278 

916 

534 

589 

294 

412 

1829 

9.  10.  51.  58,8 

9.  9.  58.  58 

742 

846 

280 

545 

67 

673 

328 

466 

1830 

9.  10.  37.  39,2 

9.  10.  0.  0 

989 

206 

279 

169 

598 

758 

362 

S«9 

1831 

9.  10.  23.  19,5 

9.  10.  I.  2 

235 

566  278 

793 

130 

842 

396 

573 

1832  B. 

9.  10.  8.  59,9 

9.  10.  2.  4  482 

926 

278 

418 

661 

926 

430 

627 

1833 

9.  10.  53.  48,6 

9.  10.  3.  6  764 

320 

280 

47 

194 

.   il 

464 

681 

1834 

9.  10.  39.  29,0 

9.  10.  4.  8 

on 

680 

^79. 

671 

725 

95 

498 

734 

1835 

9.  10.  25.  9,3 

9.  10.  5.  10 

^57 

40 

279 

296 

956 

'79 
264 

53a 

788 

1836  B. 

9.  lb.  10.  49,7 

9.  10.  6.  12 

504 

400 

278 

920 

788 

566 

842 

1837 

9.  10.  55.  38,4 

9.  10.  7.  13 

'7^7 

794 

280 

549 

331 

348 

600 

895 

1838 

9.  10.  41.  18,8 

9.  10.  8.  15 

033 

154 

279 

173 

853 

432 

634 

949 

1S39 

9.  10.  26.  59,1 

9.  10.  9.  17 

279 

5M 

279 

798 

383 

S'7 

668 

3 

1840  B, 

9.  10.  12.  39,5 

9.  10.  10.  19 

526  874 

278 

422 

9«5 

601   702 

56 
no 

1841 

9.  10.  57.  28,2 

9.  10.  ji.  21 

809 

268 

280 

5^ 

447 

685 

736 

1842 

9.  10.  43.  8y6 

9.  10.  12.  23 

055 

628 

279 

676 

979 

770 

770 

164 

1843    ^ 

9.  10.  28.  48,9 

9.  10.  13.  25 

301 

988 

279 

300 

Sio 

854 

804 

218 

1844  B- 

9.  10.  14.  29,3 

9.  10.  14.  27 

548 

348 

278 

924 

4« 

938 

838 

272 

1845 

9.  10.  59.  18,0 

9.  10.  15.  29 

831 

742 

280 

553 

574 

23 

872 

325 

• 

1846 

9.  10.  44.  58,4 

9.  10.  16.  31 

077 

102 

280 

177 

106 

107 

906 

379 

1847 

9.  10.  30.  38,7 

9.  10.  17.  33 
9.  10.  18.  35 

324  462 

270 
278 

802 

637 

191 

940 

433 

1848  B. 

9.  10.  16.  19,1 

570  822 

427 

168 

276 

974 

487 

849 

9.  II.  I.  7,8 

9.  10.  19.  37 

853 

216 

280 

55 

700 

360 

8 

540 

850 

9.  10.  46.  48,2 

9.  10.  20.  38 

099 

576 

280 

680 

23, 

„444 

41 

594 

^^'  . 

9.  10.  32.  28,5 

9.  10.  21.  40 

348 

936 

279 

304 

76a 

529 

75 

648 

52  B. 

9.  10.  18.  8,9 

9.  10.  22.  42 

592 

297 

278 

929 

294 

613 

109 

701 

53 

9.  II.  2.  57,6 

9.  10.  23.  44 

875 

691 

280 

S^7 

827 

607 

143 

755 

H 

9.  10.  48.  38,0 

9.  10.  24.  46 

121 

5' 

280 

182 

3S8 

782 

»77 

809 

S 

9.  10.  34.  18,3 

9.  10.  25.  48 

368 

411 

279 

806 

889 

866 

211 

863 

5  B. 

9.  10.  19.  58,7 

9.  10.  26.  50 

614. 

77' 

279 

430 

421 

950 

a4S 

9x6 

7 

9.  II.  4.  47,4 

9.  10.  27.  52 

897 

165 

281 

60 

9SJ 

3S 

a  79 

970 

* 

9.  10.  50.  27,8 

9.  10.  28.  54 

144 

5«5 

280 

684 

485 

119 

3»3 

^4 

9.  10.  36.  8,2 

9.  10.  29.  56 

390 

885 

279 

308 

16 

303 

347 

78 

B. 

9.  10.  21.  48,5 

9.  10.  30.  S7 

636 

MS 

*79  1  933  547  1 

288  381  1  131 

(0) 


SOLAR   TABLES. 


TABLE  I. 

* 

£ 

pocHs  of  the  Mean  Longitudes 

of  the  Sun 

i,  and  of  his  Perigee^  ^ 

with 

the  Arguments  which  j 

govern  the 

Inequalities. 

■ 

Mean  Longitude 

■ 

Longitude  of 

■ 

Years. 

of  the  Suu. 

Sun's  Perigee. 

M 

A 

639 

B 

C 

D 

E 

F 

N 

" 

S«  D  •   M .    $• 

S.  D.   M.  s 

1861 

9.  II.  6.  37,2 

9.  10.  31.  59 

919 

281 

5!^? 

80 

37» 

4'S 

i8j 

1862 

9.  10.  52.  17,6 

9.  10.  33.  I 

166 

999 

280 

186 

612 

456 

449 

239 

1863 

9.  10.  37.  50,0 

9.  10.  34.  3 

412 

3  59 

280 

810 

143 

541 

483 

292 

1864  B. 

9.  10.  23.  38,3 

9.  10.  35.  5 

659 

7«9 

279 

435 

674 

625 

517 

346 

1865 

9.  II.  8.  27,0 

9.  10.  36.  7 

941 

113 

281 

64 

207 

709 

Si^ 

400 

1866 

9.  10.  54.  7,4 

9.  10.  37.  9 

188 

473 

280 

688 

738 

794 

|8S 

453 

1867 

9.  10.  39.  47,8 

9.  10.  38.  II 

434 

833 

280 

313 

270 

878 

619 

507 

• 

1868  B. 

9.  10.  25.  28,1 

9.  10.  39.  13 

681 

'93 

279 

937 

801 

962 

653 

56X 

1869 

9.  II.  10.  16,8 

9.  10.  40.  15 

963 

587 

281 

566 

334 

47 

687 

668 

1870 

9.  10.  55.  57,2 

9.  10.  41.  17 

210 

947 

280 

190 

865 

131 
215 

721 

1871 

9.  10.  41.  37,6 

9.  10.  42.  18 

456 

307 

280 

815 

397 

^55 

722 

187a  B. 

9.  10.  27.  17,9 

9.  10.  43.  20 

703 

667 

279 

439 

928 

300 

789 

776 

1873 

9.  II.  12.  6,6 

9.  10.  44.  22 

985 

61 

281 

68 

461 

384 

823 

830 

1874 

9.  10.  57.  47,0 

9.  10.  45.  24 

232 

421 

280 

692 

992 

468 

857 

883 

• 

1875 

9.  10.  43.  27,4 

9.  10.  46.  26 

47« 

781 

280 

318 

5^4 

553 

891 

937 

1876  B. 

9.  10.  29.  7,8 

9.  10.  47.  28 

7^5 

J4' 

279 

941 

55 

637 

925 

991 

1877 

9.  II.  13.  56,4 

9.  10.  48.  30 

8 

S3S 

281 

570 

588 

721 

959 

45 

1878 

9.  10.  59.  36,3 

9.  10.  49.  32 

^54 

89s 

281 

195 

119 

«o6 

993 

99 

t 

1879 

9.  10.  45.  17,2 

9.  10.  50.  34 

500 

^55 

280 

819 

650 

890 

27 

»5a 

1880  B. 

9.  10.  30.  57,6 

9.  10.  51.  36 

757 

615 
9 

279 

443 

182 

974 

61 

206 

i8di 

9.  II.  15.  46,3 

9.  10.  52.  38 

30 

281 

7a 

715 

59 

95 

259 

1882 

9.  II.  I.  26,6 

9.  10.  53.  39 

276 

369 

281 

697 

246 

143 

129 

313 

1883 

9.  10.  47.  7,0 

9.  10.  54.  41 

522 

7*9 

280 

321 

777 

2^  f 

163 

366 

1884  B. 

9.  10.  32.  47,4 

9.  10.  55.  43 

769 

89 

279 

946 

309 

312 

^^y 

420 

• 
1 

1885 

9.  II.  17.  36,1 

9.  10.  56.  45 

5^ 

483 

281 

574 

841 
373 

396 
480 

231 

474 

1886 

9.  II.  3.  16,4 

9.  10.  57.  47 

298 

843 

281 

199 

265 

528 

1887 

9.  10.  48.  56,8 

9.  10.  58.  49 

545 

203 

280 

823. 

905 

565 

299 

582 

1888  B. 

9.  10.  34.  37,2 

9.  10.  59.  51 

791 

564 

2  79 

448 

43^ 

649 

333 

636 

■ 

1889 

9.  11.  19.  25,9 

9.  II.  0.  53 

74 

958 

281 

77 

968 

733 

367 

689 

1690 

9.  II.  5.  6,2 

9.  II.  I.  55 

320 

318 

281 

701 

500 

818 

401 

743 

1891 

9.  10.  50.  46,6 

9.  II.  2.  57 

567 

678 

280 

3^5 

31 

902 

435 

797 

1892  B. 

9.  10.  36.  27,0 

9.  II.  3.  59 

813 

38 

279 

950 

562 

986 

469 

850 

1893 

9.  II.  21.  15,7 

9.  II.  5.  0 

96 

432 

282 

579 

95 

71 

503 

904 

1894 

9.  II.  6.  56,0 

9.  II.  6.  2 

34a 

792 

281 

203 

626 

i5> 

537 

958 

, 

1895 

9.  10.  52.  36,4 

9.  fi.  7.  4 

589 

152 

280 

828 

158 

239 

57^ 

12 

1 
i 

1896  B. 

9.  10.  38.  16,8 

9.  II.  8.  6 

83  s 

512 

280 

45» 

689 

324 

605 

65 

, 

1897 

9.  II.  23.  ^^c 

9.  II.  9.  8 

118 

906 

282 

81 

222 

408 

639 

119 

1898 

9.  II.  8.  45,8 

9.  II.  10.  10 

364 

266 

281 

70s 

753 

492 

674 

173 

1 

1800 

9.  10.  54.  26,2 

9.  XI.  II.  12 

611 

626 

280 

330 

283 

577 

1^7 

226 

f    1  1900  C. 

9.  10.  40.  6,6 

9*  XI.  12.  14 

857 

986 

280 

954 

•816  661 

74 » 

280       1 

SOLAR   TABLES. 


(7) 


^e 


TABLE   II. 

Motions  for  past  and  future  Centuries^  to  be  added  to  the  Epochs  in  Table  I,  for  the 
19th  Century,  that  is,  from  1801  to  1900  inclusive,  in  order  to  obtain  the  Epochs 
for  past  and  future  Centuries.  The  Sign  -  indicates  the  past  Centuries,  and  +  the 
future,  in  respect  to  the  Nineteenth  Century. 


Ye  AM. 


— 26cx> 
2500 
2400 
2300 
2200 


-2100 

2CXX) 
1900  , 
1800 
1700 


•1600 
1500 
1400 
1300 
1200 


•1100 

1000 

900 

800 

700 


600 
500 
400 
300  J 

300  G 


—  200 

-—  100 

+  100 

200 

300 


400 
500 
600 
700 
800 


Mean  Longitude 
of  the  Sun. 


s. 


D.      M. 


s. 


22. 
22. 
23. 
24. 


o 

45 

17 


25.     3 


25. 
26. 
27. 
28. 
28. 


48 

34 
20 

6 
51 


II.  29.  37 
o.  o.  23 
o.  1 .  9 
o.  I.  54 
o.     2.  40 


o. 
o. 
o. 
6. 
o. 


3.  26 

4.  12 

4-  57 

5-  43 
6.  29 


o.  7.  15 

o.  8.  o 

o.  8.  46 

o.  9.  3a 

II.  29.  41 


o.  o.  26 

o.  o.  13 

1 1 .  29.  46 

o.  o.  32 

o.  o.  18 


o.    o.     5 

II.  29.  52 

o.    o.  37 

o.    o.  24 

O.      O.    II 


10,0 

55»o 
40,0 

25,0 

J  0,0 


55>o 
40,0 

25,0 

10,0 


40,0 
25,0 
10,0 

55»o 
40,0 


25,0 
10,0 

55>o 
40,0 

25,0 


10,0 

55»o 
40,0 

25,0 
^7 


46,7 

23»3 

36,7 
21,7 

58,4 


35>o 

11,7 

56,7 

33>3 
10,0 


Perigee. 


s.     D.     M.    s. 


M 


10.  15.  17.  16 

10.  17.     o.  27 

10.  18.  43.  38 

10.  20.  26.  49 

10.  22.  10.  o 


10.  23. 
10.  25. 
10.  27. 
10.  29. 


53.  II 

36.    22 


19. 

2. 


II. 


o.  45, 


33 
44 
55 


2.  29.     6 

4.  12.  17 

5-  55-28 

7.  38.  39 

9.  21.  50 


11.  5.     I 

12.  48.  12 
14.  31.  23 
16.  14.  34 

17-  57-  45 


19.  40. 
21.  24. 


23. 
24. 
24. 


7- 

50. 

50- 


56 

7 
18 

29 
27 


II.  26.  33.  38 
II.  28.  16.  49 

O.       I.    43.    II 

o.     3.  26.  22 
o.     5.     9.  33 


o. 
o. 
o. 
o. 
o. 


6.  52.  44 

8.  35-  55 
10.  19.     6 

12.  2.  17 

13.  45.  s8 


081 
633 
18s 

737 
289 


841 

393 

945 

497 
049 


601 

153 
705 

257 

809 


361 
913 
465 
017 
569 


121 

673 
225 

777 
414 


968 

484 
516 

68 
584 


100 
616 
168 
684 
200 


224 

77 
930 

783 
637 


490 

343 
196 

49 
902 


755 
608 

461 

3H 
167 


21 

874 
727 

580 
433 


286 
139 

993 
846 

508 


362 
181 
819 
672 
492 


311 
130 

983 
802 

622 


B 


978 
980 
982 

984 
986 

988 
990 

993 
996 

997 


999 
I 

3 
5 
7 


10 
12 

14 
16 

18 


20 
22 

^4 
'26 

999 


2 
I 

999 
I 

I 


o 

o 

2 
I 
I 


667 

220 

773 
326 

879 


432 
986 

539 

93 
646 


199 

753 
306 

859 
412 


966 
520 

73 
626 

180 


733 
287 

840 

393 
349 


902 

45^ 

549 
102 

651 


200 

749 
303 

851 

400 


D 


561 
732 
904 

75 

247 


418 

589 
761 

932 

104 


275 
446 

618 

789 

961 


132 

303 

475 
646 

818 


989 
160 

33a 
503 

489 


660 
•830 
170 

341 
511 


681 

851 

23 

192 

362 


E 


713 

H7 
581 

15 
450 


884 
318 
7<;2 
186 
621 


55 

489 
923 

357 
792 


226 
660 

94 
528 

963 


397 
831 
265 
699 
697 


132 
566 

434 
868 

303 


737 

171 
60s 

39 
474 


634 
32 

431 
830 

229 


627 
26 

425 
823 

222 


621 
20 
419 
818 
217 


615 

14 

413 
811 

210 


609 

7 
406 

805 

804 


203 
601 

399 

797 
196 


595 

993 
392 

79* 
190 


N 


309 
681 

54 

427 
800 


173 

545 
918 

291 

664 


37 
409 

782 
528 


901 

273 
646 

19 
392 


765 

137 
510 

§83 
882 


627 

373 

745 
118 


491 
863 
236 
609 
981 


(>") 
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TABLE 

Motion  for  Days. 

IV. 
January. 

Ym 

„. 

Mrnn   Ijingilud*- 
oIllK-St.n. 

Perigee. 

M 

A 

B 

C 

D 

E 

F 

N 

1 

-2 

.11 

1- 

:omm 

Iliswx. 

».  ...    u.     «. 

s. 

3 
J 

3 

0.  0.     0.     0,0 

0.  !().  08,3 

1.  s8.  r6,7 

0,0 

0,3 
0.3 

36 
73 

00 

34 
68 

0 

3 
S 

4 
9 

0 
3 

0 
0 

0 

0 
0 

3 

0,000 

4 

4 
6 

a.  S7-  a5.o 

3-  S6-  33.3 

4-  SS-  4',6 

0.7 
0,8 

.09 

IO[ 

8 

'4 

;i 

7 

I 

0 

° 

4 
S 
6 

038 
Oil 

0,014 

7 
8 
9 

5.  54-  50,0 

6.  53-  58-3 

7.  S3-     6,6 

1,0 
',4 

2(8 

2!4 
390 

270 

16 

'9 

23 

=7 

is 

9 

13 

■ 

7 
8 
9 

017 
019 

02a 

13 

12 

8.  5a.   15,0 

9.  ji.  23,3 
10.   so.   3 ',6 

'.7 
'.9 

327 
363 
399 

304 
33S 
37' 

2-; 
30 

40 
44 
49 

'3 
16 

' 

J 

0,028 
030 

'3 
'4 
'5 

'3 
U 
•5 

u.  W.  40.0 
.2.  ^.  +8,3 
13.  47.   s6,6 

2,3 

43S 

405 
439 
473 

33 
38 

11 
62 

'7 

3 
3 
3 

3 

°^1 

036 

039 

i6 

i6 
»7 
i8 

14.  47-     4.9 

15.  46.   13,3 
i6.  45.  3r,6 

2,5 

2.7 
2,9 

6.7 

S06 
540 
S74 

4' 
4+ 

47 

33 

3 

4 
4 

3 

0,041 

44 
46 

•9 

•9 

30 
21 

'7-  44-  29.9 

18.  43-  38.3 

19.  43.  46,6 

3,0 

3,a 

3,4 

690 

;.6 

608 

64. 
67s 

49 
SS 

80 

«! 
89 

a6 
28 
29 

4 

4 

5 

a 
2 

49 

0,056 

3» 
34 

32 

as 
"4 

30.  41-  54,9 

31.  41.     3,3 
22.  40.   11,6 

3.6 
3.7 
3.9 

,6. 
85! 

709 

743 
777 

1^ 

63 

9! 
98 

31 

32 
33 

S 

2 

3 

S7 
60 
6J 

=7 

!»3-  39-   '9)9 
34.   38-  28,2 
25.   37.   36,6 

4,0 
4,2 
4.4 

87, 
943 

810 

8+4 
873 

66 
68 
7' 

107 
116 

'i 

1 

6 

4 
3 
3 

66 
0,068 

71 

i8 

11 

3fl 
39 

J' 

=6.  36-  44i9 
37.  3S-  S3.a 
28.   3S.     1,6 
39.  34.     9,9 

4,6 
4,7 
4.9 
S." 

913 

945 

979 

'3 

74 
77 

11 

US 
119 
'J4 

39 
41 
42 

44 

6 
6 

7 
7 

J 

3 
3 

i? 

74 
77 

it 
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TABLE 

IV. 

-B~-a 

Motion  for  Days. 

Febrvart. 

YSAM. 

Mean  Longitude 
of  the  SuD. 

Perigee. 

M 

A 

B 

c 

D 

E 

F 

N 

.a 

Ction  of 
Year. 

Comm. 

Biflsex. 

CO 

&"     1 

8.       D.     M.      8. 

8. 

■ 

S 

.3'i 

r 

I 

I 

I.     0.  33.   l8y2 

5.3 

125 

P 

85 

.38 

4S 

7 

0,08  c 
088 

ft 

• 

I.     I.  32.  26,6 

^'i 

i6z 

81 

88 

142 

ti 

7 

s 

33 

3 

i 

I.    a.  31.  34,9 

*'! 

198 

114 

90 

147 

8 

s 

34 

091 

4 

4 

I.     3.  30.  43,2 

S.8 

234 

148 

93 

'5' 

49 
51 

8 
8 

s 

s 

35 
36 

093 

1 

1 

I.     4.  20.' 51,5 
I.    6.  28.    8)2 

J.9 

270 

182 

96 

,c6 

096 

6,1 

306 

21S 

99 

100 

s» 

8 

i 

37 

0,099 

7 

7 

6,3 

343 

249 

lOI 

165 

54 
55 

9 
9 

s 

6 

38 
39 

Z02 

8 

8 

1.     7.  27.  16,5 

6,4 

379 

283 

104 

169 

104 

9 

9 

I.    8.  26.  24,9 

6,6 

41S 

317 

107 

174 

57 

9 

6 

40 

107 

lO 

10 

I.    9.  25.  33,2 

6,8 

4S» 

3SI 

no 

178 

58 
60 

9 
9 

6 
6 

41 

4a 

109 

II 

II 

I.  10.  24.  41,5 

7.0 

488 

384 

112 

182 

O9II2 

►    '* 

12 

I.  II.  23.  49,8 

7.' 

SH 

418 

IIC 
118 

187 

61 

10 

6 

43 

;:i 

»S 

'3 

I.  12.  22.  58,2 

7.3 

561 

4S2 

191 

63 
64 

10 
10 

6 
6 

44 

H 

14 

I.  13.  22.     6,5 

^'1 

597 

486 

120 

196 

120 

15 

15 

I.  14.  21.  14,8 

7,6 

633 

520 

123 

200 

^J 

10 

46 

123 

16 

16 

1.  15,  20.  23,2 

7,8 

669 

553 

126 

205 

67 
68 

II 
II 

47 
48 

0,125 

«7 

17 

I.  16.  19.  31,^ 

8,0 

706 

587 

129 

209 

129 

18 

18 

I.  17.  18.  39,8 

8,1 

74a 

621 

131 

214 

70 

II 

49 

131 

»9 

»9 

I,   18.  17.  48,2 

8,3 

778 

65s 

134 

218 

7' 
73 

II 
12 

50 

5' 

«34 

20 

20 

I.  19.  16.  56,5 

!'S 

V^ 

688 

»37 

223 

'37 

21 

21 

I.  20.  16.     4,8 

8,7 

^^' 

722 

140 

227 

74 

12 

f 

5a 

0,140 

%» 

22 

I.  21.  15.  13,1 

8,8 

887 

756 

142 

231 

76 
77 

12 
12 

8 
8 

53 
54 

;42 

aj 

^3 

1.  22.  14.  21,5 

9,0 

923 

790 

148 

236 

'45 

24 

24 

I.  23.  13.  29,8 

9.» 

960 

824 

240 

79 

12 

8 

55 

148 

*S 

as 

I.  24.  12.  38,1 

9,3 

996 

8s8 

iji 

»4S 

80 
82 

12 
13 

8 
8 

56 
57 

'5' 

26 

26 

1.  25.  11.  46,5 

9.5 

3a 

892 

I  S3 

249 

0,153 

a; 

27 

r.  26.  10.  54,8 

9.7 

69 

925 

156 

2S4 

83 

13 

8 

58 

156 

28 

28 

I.  27.  10.     3,1 

9.8 

los 

959 

IS9 

2C8 

263 

84 

»3 

9 

59 

»59    - 

29 

I.  28.     9«  11,4 

1. 

10,0 

141 

993 

162 

86 

H 

9 

60 

162 

. 

• 

> 

*2 
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TABLE  IV. 

Motion  for  Days.    March. 


:'  (he  Sun. 


b.     M. 


X. 


lb. 

Z:j. 
0. 


g.  11,4 
8.  10,8 

7.  2l^,i 
6.  36,4 


- 

i.  5-  44»8 
5-  4.  53, » 
^  4-  ',4 

— 

r.  3.  9fi 
:.  a.  18,1 
-   I.  s6,4 

•            ^* 

f  =.  54,8 
:  -:#•  43f^ 

:.  :5.  51,4 

- 

-  ".  59,7 

::■  8,1 

- 

:  :;.  24i7 

-.  ;4-  33,1 
.:.  ;;.  4«,4 

::.  49i7 
::.  5^»' 
::.  6,4 

::  :4-7 
.:.  33,0 
-r.  5^4 

:^.  ^"-  39»7 

. :   iT.  48,0 

:^  i-  S6»4 

Li  If.  4»7 

:o.  44-  '3»® 

-.  +;.  ai,4 

.4.  45.  *9i7 


Perigee. 


s. 


xo,o 
10,2 
10,3 
10,5 


13,^ 

i3»4 
13,6 

13-7 

13,9 
14,1 


14,3 

H»4 
14,6 


14,8 
14,9 


10,7 

10,9 
11,0 

11,2 
11,4 

11,7 
11,9 

12,0 

12,2 
12,4 
12,6 

12,7 

12,9 
13,1 

M 


14^ 
178 

214 

2  CO 


286 
323 

359 


395 

431 
467 


540 
577 


613 

649 
686 


753 
794 


831 
867 
903 


940 

976 

12 


49 

85 
121 


157 
194 


993 

27 
61 

94 


128 
162 
196 


230 
263 
297 


33' 
365 

399 


433 
467 

500 


534 
568 

602 


940 

974 
08 


B 


163 

164 

167 
170 


173 

175 
178 


305 
208 

311 


238 
241 
244 
246 


263 
267 
271 
276 


280 
285 

2S9 


181 

294 

184 

298 

186 

303 

189 

307 

192 

312 

'94 

316 

'97 

320 

200 

325 

303 

329 

334 
338 

343 


636 

314 

670 

3 10 

703 

219 

737 

222 

77' 

225 

805 

227 

839 

330 

873 

233 

907 

235 

347 


j:) 


3 


356 


360 

365 
369 


374 
378 
383 


387 
392 

396 

40  X 


D 


86 

87 
89 

90 


92 

93 
95 


96 

97 
99 


00 
02 

03 


06 
08 


09 
1 1 
12 


'4 

'5 

16 


18 

'9 

21 


22 
24 


27 
28 

29 
31 


4 
4 
4 
5 

5 
5 
:> 

6 
6 
6 


6 

7 
7 


7 

/ 

ft* 

/ 


8 
8 
8 


8 

9 

9 

9 

9 
20 


20 
20 
20 


21 
21 
21 
21 


F 


6 
6 
6 
6 

6 
6 
6 

6 
6 
6 


9 
9 
9 
9 

9 
10 

10 

10 
10 
10 


0) 


60 
61 
62 

£1 
64 
65 

66 

67 
68 

69 


6 
6 

7 


10 
I 


70 
7' 
72 


8 
8 
8 


I 
I 

I 

I 
I 
I 

13 
12 
12 

12 
12 
12 


8 
8 
8 


12 

'3 
'3 


8 
8 
8 
8 


'3 
13 
'3 
13 


73 

74 

_7£ 

76 
77 

7^ 

79 
80 

81 

82 
83 

!l 

85 
66 

88 
89 
90 

9' 


e  OS 


0,162 

164 

167 
170 

^73 

0,175 

178 

181 
184 
186 

0,189 
19a 

19s 


197 
200 

0,203 

206 

208 
2x1 

214 

0,217 

219 

222 
225 
227 

0,230 
233 
236 

239 

241 

244 

0,246 
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TABLE 

Motion  for  Days. 

,  IV. 

April. 

YEi 

Comm. 

Bissex. 

Meaa  Longitude 
of  the  Sun. 

Perigee. 

M 

A 

B 

C 

D 

E 

F 

N 

0 

0 
r. 

S.   D.   M.   s. 

8. 

I 

2 

3 

0 

I 
2 

2.  28.  42.  29,7 

2.  29.  41.  38,0 

3.  0.  40.  46,3 

'5.3 

'v4 
.5,6 

266 
302 

339 

42 

76 
no 

246 
249 
252 

401 
405 
410 

^31 
132 

134 

21 
21 
22 

8 
8 

9 

13 
13 

13 

13 
14 
14 

91 
92 

93 

0,246 
249 
252 

4 

1 

3 

4 

5  " 

3-  I-  39-  S4i7 
3.  2-  39-  3>o 
3.  3.  38.  11,3 

15,8 

'5.9 
.6,1 

375 
4»i 
448 

H3 
211 

*S5 

^57 
260 

414 
418 
423 

^5 

137 
138 

22 
22 
22 

a3 
23 
23 

9 
9 
9 

9 
9 
9 

94 
96 

^55 
200 

7 
8 

9 

6 

7 
8 

3.  4-  37.  i9»7 
3.  5.  36.  28,0 

3.  6.  3S-  36,3 

16,3 
16,5 

16,6 

484 

$20 

S57 

24s 
279 

313 

263 
266 
268 

427 

43a 
436 

140 

141 
143 

14 
14 
14 

15 
15 
15 

97 
98 

99 

263 
266 
269 

lO 

II 

12 

9 

10 

II 

3-  7-  34-  44.7 
3-  8.  33-  53»o 
3-  9-  33-  i>3 

16,8 
17,0 

17.1 

629 
665 

347 
380 

4H 

271 

274 
^77 

441 

445 
449 

U4 
146 

H7 

^3 
^4 
^4 

9 
9 
9 

100 

lOI 

102 

271 

274 
^77 

13 
'5 

12 

13 
14 

3.  10.  32.  9,6 
3.  II.  31.  18,0 
3.  12.  30.  26,3 

17.3 
17.? 
17,6 

702 
738 
774 

448 
482 
516 

279 
282 
285 

454 
4?8 

463 

H9 
150 

151 

24 

^4 
^4 

9 
10 

10 

15 
15 
15 

15 
16 

16 

16 
16 
16 

16 
16 

'7 

»7 
^7 

103 
104 
105 

280 
282 
285 

i6 

'7 
i8 

17 

3.  13.  29.  34,6 
3.  14.  28.  43,0 
3.  15.  27.  51,3 

17,8 
18,0 
18,2 

811 

847 
883 

550 
584 

618 

288 
290 
293 

467 

472 
476 

153 
156 

^5 
25 
25 

10 
10 
10 

106 
107 
108 

288 
291 
293 

19 
20 

21 

18 
20 

3.  16.  26.  59,6 
3.  17.  26.  8,0 
3.  i8.  25.  16,3 

18,3 

'8,5 
18,7 

919 
956 
992 

652 

686 

7'9 

296 
298 
301 

481 

485 
490 

157 

1 59 
160 

25 
26 

26 

lO 

10 
10 

109 
no 
III 

296 
299 

302 

22 
23 

^4 

21 
22 

23 

3.  19.  24.  24,6 
3.  20.  23.  32,9 
3.  21.  22.  41,3 

18,8 

'9.0 
19,2 

28 
65 

lOI 

787 
821 

304 

307 
309 

494 
498 
503 

162 

163 
16s 

26 
26 

27 

10 
10 
10 

112 
113 

304 
307 
309 

^1 

24 
26 

3.  22.  21.  49,6 
3.  23.  20.  57,9 
3.  24.  20.  6,3 

19.3 

i9»5 
^9.7 

*37 

173 
210 

85s 
889 

923 

312 

3'S 

318 

507 

S12 

516 

166 
167 

169 

27 
^7 
^7 

II 
1 1 
II 

116 
"7 

312 
318 

a8 
39 
30 

27 
28 

29 

30 

3.  25.  10.  14,6 
3.  26.  18.  22,9 
3.  27.  17.  Sh^ 
3.  28.  16.  39,6 

19.9 
20,0 

20,2 

20,4 

246 
282 

319 
3SS 

9S7 
991 

59 

320 

323 

326 

329 

$21 

525 

530 

534 

170 
172 

173 
175 

^7 
28 

28 

28 

II 
II 
II 
II 

'7 

17 
18 

18 

118 
119 
120 

J2I 

320 

323 

326 

0,329 

L 

• 

ssssaq 

(>*) 
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TABLE 

IV. 

Motion  for  Days 

Mat. 

Yi>u. 

Mean  Longitude 

Perigee. 

1 

u 

\r^ 

l~-*^ 

ul  ihe  Sun. 

M 

A 

B 

c 

i> 

E 

J-' 

^ 

'^ 

f 

c»». 

Bi»ex. 

S 

a.    0 

».     ,. 

.. 

t 

0 

;.  .8 

16.  39,6 

20,4 

3(5 

59 

339 

534 

III 

38 

<i 

18 

121 

0,339 

* 

J.  15 

'S-  47.9 

">.5 

39. 

92 

33' 

53« 

122 

33' 

3 

3 

4.     0 

.4.  s6,2 

20,7 

428 

116 

334 

543 

'78 

29 

II 

133 

334 

4 

3 

4-     ' 

.4.     4,6 

20.9 

464 

337 

547 

'79 

29 

" 

124 

337 

5 

4 

4-      2 

13.    12.9 

21,0 

500 

'94 

340 

553 

181 

29 

12 

18 

12^ 

340 

S 

4-     3 

.2.    21,2 

21,2 

536 

343 

5  50 

29 

12 

i« 

13b 

7 

4.     4 

...  29,6 

a '.4 

573 

345 

5ft. 

.8j 

29 

13 

'9 

127 

34S 

a 

7 

4-     5 

■o-  J7.9 

«..! 

fto9 

396 

348 

5*5 

18,- 

29 

13 

'9 

128 

348 

9 

4.     6 

9.  46,2 

»'.7 

64^ 

330 

35' 

5ft, 

30 

12 

'9 

129 

3)1 

lO 

9 

4-   r 

8.  S4,S 

a. .9 

363 

353 

574 

30 

12 

'9 

130 

3S3 

t, 

10 

4.     8 

8.     2,9 

32.  t 

718 

397 

35ft 

579 

189 

30 

12 

'9 

■It 

3S6 

♦■     5 

7.     ...2 

22,3 

7S+ 

431 

359 

583 

191 

30 

19 

113 

3S9 

•3 

13 

4.  10 

6.  15,5 

23,4 

790 

464 

3ft2 

5«7 

19a 

3' 

.2 

'9 

133 

36> 

"4 

■J 

4.  ri 

!■  »7.9 

22,6 

837 

499 

364 

592 

194 

3' 

12 

20 

'34 

364 

;i 

'4 

4.  12 

4.   J6,2 

22,7 

«(.! 

533 

3ft7 

50 

■95 

31 

135 

367 

'! 

4.  .J 

3-  44,5 

22,9 

^99 

!6; 

379 

60. 

.90 

'3 

20 

.36 

370 

'7 

i6 

4.   14 

2.  52.9 

33.' 

9.M 

601 

37a 

605 

.98 

13 

'1 

20 

'17 

373 

"7 

4-  15 

23,3 

97i 

375 

u,9 

13 

20 

"18 

37S 

'Q 

i8 

4.  .6 

■■     9.5 

33,4 

6')9 

378 

ft'4 

32 

'3 

2a 

'39 

378 

30 

iq 

+■  '/ 

0.  .7,8 

33,6 

44 

703 

3S' 

6.9 

102 

32 

11 

20 

38' 

ai 

ao 

4-   '7 

59.  26,2 

33,S 

737 

3S3 

ft2. 

204 

'3 

383 

32 

31 

4.  .» 

58.   34.5 

23.9 

■'7 

77' 

36ft 

ft37 

205 

33 

'3 

'42 

586 

3J 

33 

4.   19 

57-  ,4!.8 

34.' 

'53 

805 

389 

6!> 

307 

33 

'3 

3[ 

'41 

389  1 

24 

aj 

4.  20 

5ft-  S..« 

34.3 

14U 

Si9 

39a 

33 

'44 

39» 

as 

24 

4.  21 

55-  59.5 

34.4 

K73 

394 

64. 

2.0 

33 

13 

'4; 

395 

i6 

a? 

4.  13 

55-     7,8 

34,6 

363 

906 

397 

645 

sn 

34 

n 

.46 

397 

37 

3() 

+    2J 

54.  ,ft,2 

a  99 

940 

400 

211 

14 

'4 

'47 

400 

38 

37 

4-  24 

S3.  =4.5 

34,9 

335 

974 

403 

ftj4 

314 

34 

'4 

SI 

.48 

40J 

39 

ati 

4-   2^ 

52.  3=,8 

=  5." 

371 

08 

405 

659 

SI5 

34 

'4 

13 

'49 

406 

'•,0 

39 

4.  aft 

;i.  41.1 

»S.3 

407 

43 

408 

ftft, 

317 

34 

'4 

22 

150 

408 

3' 

30 

4-  2? 

50-  49.5 

=5.5 

444 

76 

4" 

66, 

35 

'4 

33 

'5' 

4" 

31 

4.  ««. 

49-  S7.8 

•  S." 

no 

4'4 

67. 

330 

3S 

.4 

33 

IS3 

0,414 
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(>») 


TABLE    IV. 

Motion  for  Days.         jl;ne. 

Yt 

Comm. 

llissex, 

Mean  Longiludu 
of  the  £jun. 

Perigee. 

M 

A 

B 

c 

D 

n 

F 

N 

1' 

..     V.     ™.     .. 

>. 

3 

° 

4.  28.  49.  .(7,8 
4.  39.  49.     6,1 
S-     0.  48-  "4,! 

25,6 

480 
5.6 
553 

.44 
178 

4'4 
416 
4'9 

6,2 

676 
68. 

223 

35 
35 

3! 

14 
'4 
14 

ii 

t;2 
'S3 
'54 

0,414 
4.6 
419 

4 
1 

3 
4 

S 

5.     ,.  ,j.  =,,8 
5.     a.  46.  3i,i 
5-     3-  4;.  39.5 

26,. 
26,3 
26,5 

589 
6.5 
66 1 

212 
246 
260 

43a 
42  s 
437 

685 
6,0 
694 

224 
226 
227 

3! 
36 
36 

H 
■4 
14 

33 

'55 
■56 
'S7 

42a 
435 
437 

i 
9 

6 

7 
8 

S.     4'  44-  47.8 
S-     S-  43-  S''.' 
S-     6-  43-     4.4 

26,6 
26,8 
27,9 

698 
734 
770 

3.4 
348 
382 

430 
433 
435 

699 
703 
708 

229 

2J0 
251 

37 

'5 

'S 

ii 

158 
■59 

160 

430 
433 
436 

lO 

'4 

'5 

9 
to 

S-     7-  41.  "".8 
J.     8.  4..  ai,i 
5.     9.  40.  29,4 

27,2 
27.3 
27.S 

879 

4.6 

459 
484 

438 

441 
444 

7'2 
7'7 
72. 

233 
334 
236 

37 

37 

'S 

2* 

161 
161 
>6j 

438 
441 

444 

'J 
'4 

S-  i=-  39-  37.8 
;.  ...  3«.  46.. 
S-  "■  37-  54.4 

27.7 
27.8 
28,0 

9.5 

5.8 

446 
449 
4S2 

725 
730 
734 

237 
339 
240 

38 

15 

24 

16+ 

447 
449 

452 

i6 
•7 
i8 

'5 
'7 

5-  "S-  3  7-     2.8 
S.  .4-  36.  .... 
!•  .5-  35-  '9.4 

28,2 
28,3 
28,5 

=4 
61 

97 

620 
654 

6H8 

45  S 

739 
III 

24a 

S44 
246 

J8 
38 
39 

35 

i6g 

1 

'9 
so 

'9 

5.  .6.  34.  27,7 
S-  '7-  33-  36. ' 
S-  .S-  32.  4t.4 

28,7 
28,8 
29,0 

'33 

170 
J06 

789 

463 
466 
468 

70  I 

=47 
=4B 
249 

39 
39 
39 

16 
16 
16 

3S 

170 
'7' 

46, 

33 
=4 

=3 

5.  .9-  3..  52.7 
5.  20.  31.     .,. 
5-  21.  30-     9.4 

29,2 
29,4 
29.S 

S4Z 
278 
3'S 

8.3 
857 
89t 

47. 
474 
477 

76s 
770 

774 

3  JO 
353 

40 
40 
40 

16 
16 
16 

35 

'73 
'74 
'75 

47' 
473 
476 

34 

'^1 

S-  22-  29.  .7.7 
S-  23.  28.  26.0 
5.  24.  27.  34,4 

=9.7 
29.9 
30,0 

424 

92s 
9S9 
993 

479 
482 
485 

779 
783 
788 

258 

40 
4' 
4' 

16 
16 

36 

36 
26 

176 

479 
482 
485 

li  »' 

1    "9 
3» 

»9 
30 

5.  25.  26.  42,7 
5.  26.  25.  51,0 
S.  27.  24.  59,4 
5-  28.  24.     7,7 

30,2 
30,4 
30,5 
30.7 

460 

4,6 
53» 
56, 

a? 
61 
9S 

129 

488 
490 
493 
496 

792 
797 
80: 
8o5 

IS 
262 
263 

41 
4' 
4' 
4' 

16 

'7 
'7 

26 

26 

27 

179 
iSo 
181 
182 

487 

490 

493 

0,496 

1                                             1 
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TABLE  IV. 

Motion  for  Days.    Jvly. 

Yea 
Comni. 

BUtex. ' 

Mean  Longitude 
of  the  Sun. 

Perigee. 

M 

A 

B 

C 

D 

E 

F 

N 

8 

s 

Urn 

• 

0  s 

8.   D.  M.    s. 

• 

s. 

I 

2 

3 

4 

0 

I 
2 

3 

5.  28.  24.  7,7 

5.  29.  23.  16,0 

6.  0.  22.  24,4 
6.  I.  21.  32,7 

3o>7 

30>9 

3^1 
31,2 

569 
605 

641 
678 

129 

163 

197 
231 

496 

499 
501 

504 

806 
810 
814 
819 

263 
265 
266 

268 

42 
42 
42 

17 

27 
27 
^7 
27 

182 

183 
184 
18s 

0,496 

499 

502 

504 

1 

7 

4 

S 

6 

6.  2.  20.  41,0 
6.  3.  19.  49,3 
6.  4.  18.  57,7 

3^4 
31,6 

3i>7 

7H 
750 

787 

265 
29^ 

333 

507 
S09 

512 

825 
828 
832 

269 
270 
272 

43 
43 
43 

n 

n 
n 

^7 
^7 

27 

186 
187 
188 

509 
51a 

8 
9 

ID 

7 
8 

9 

6.  ^.  18.  6,0 
6.  6.  17.  14,3 
6.  7.  16.  22,7 

3i>9 

32,1 

32,2 

823 
859 
89s 

367 
401 

435 

518 
520 

837 
841 

846 

273 

^75 
276 

43 
44 
44 

18 
18 

28 
28 
28 

189 
190 

191 

5^5 
518 

520 

II 
12 

'3 

10 
II 
12 

6.  8.  15.  31,0 
6.    9.  14.  39,3 
6.  10.  13.  47,7 

3^,4 
32,6 

3^,7 

932 
968 

04 

469 
502 
536 

523 
526 

529 

850 

854 
859 

278 
279 
281 

44 
44 
44 

18 
18 
18 

28 
28 
28 

192 

'93 
194 

5*9 

14 
i6 

13 
14 

1 

6.  II.  12.  56,0 
6.  12.  12.  4,3 
6.  13.  II.  12,6 

32>9 
33>^ 
33>3 

41 

77 

113 

570 
604 
638 

531 
534 
537 

863 
868 
872 

282 
284 
285 

45 
45 

45 

18 
18 
18 

18 
18 
18 

29 
29 
29 

29 
29 
29 

29 

30 
30 

30 
30 

30 

196 
197 

531 
534 
S3  7 

i8 
'9 

16 

18 

6.  14.  10.  21,0 
6.  15.  9.  29,3 
6.  16.  8.  37,6 

33,4 
33,6 

33,8 

149 
186 

672 
706 
740 

540 
54a 
545 

877 
881 

886 

287 
288 
289 

45 
46 
46 

198 
199 
200 

540 
54» 
S4S 

20 
2X 

22 

19 
20 

21 

6.  17.  7.  46,0 
6.  18.  6.  54^3 
6.  19.  6.  2,6 

33,9 
34,1 
34,3 

258 
29s 

331 

774 
808 

842 

548 
550 
553 

890 

895 
899 

291 
293 
294 

46 
46 

47 

19 
19 
19 

201 
202 
203 

548 

55> 
553 

^3 

»4 
^5 

22 

a3 
^4 

6.  20.  5.  11,0 
6.  21.  4.  19,3 
6.  22.  3.  27,6 

34,4 
34,6 
34,8 

367 
403 
440 

876 
910 

944 

50 

559 
56X 

903 
908 
912 

296 
297 
298 

47 

47 

^47 

47 
48 
48 

»9 
^9 
'9 

^9 
.19 
19 

204 
205 
206 

556 

26 
28 

^5 
26 

^7 

6,  23.  2.  36,0 
6.  24.  I.  44»3 
6.  25.  0.  52,6 

3S.O 
35.1 
35.3 

476 
512 

S49 

978 
12 

46 

564 
567 
570 

917 
921 
926 

300 
301 
303 

30 
30 

31 

207 
208 
209 

567 
570 

29 
30 

31 

28 
29 
30 

3^ 

6.  26.  0.  1,0 
6.  26.  59.  9,3 
6,  27.  58.  17,6 
6.  28.  57.  26,0 

35.5 
35.6 

35.8 
36,0 

585 
621 

6s8 
694 

80 
114 
148 
182 

57a 

578 
580 

930 

935 
939 
943 

304 
306 
307 
309 

48 
48 
49 
49 

19 

20 
20 

31 
31 
31 
31 

210 

211 
212 
213 

573 

578 
0,581 

^===========================^                               . 1 
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TABLE 

IV. 

Motion  for  '. 

Day$., 

August 

• 

• 

CO 

YcARd. 

Mean  Long 

;itude 

Perigee. 

> 

gg 

L^^ 

of  the  Sun. 

M 

A 

B 

C 

D 

li 

r 

N 

0 

Fractii 
a  Y 

Comin. 

Bissex. 

VI 

s. 

D.   M 

.  s. 

s. 

p 

1 

I 

0 

6. 

28.  57. 

26,0 

36,0 

694 

182 

580 

943 

309 

49 

20 

31 

213 

0,581 

2 

I 

6. 

29.  56. 

34»3 

36,1 

730 

216 

583 

948 

310 

49 

20 

3' 

214 

583 

3 

2 

7- 

0.  55. 

42,6 

36,3 

766 

250 

586 

952 

312 

49 

20 

31 

215 

586 

4 

3 

•• 
/• 

I.  54. 

51,0 

36,5 

803 

284 

589 

957 

313 

50 

20 
20 

32 
32 

216 

589 

S 

4 

7- 

2.  53. 

S9j3 

36,7 

839 

3'7 

591 

961 

314 

so 

217 

592 

6 

s 

« 

3-  53- 

7,6 

36,8 

875 

35' 

594 

966 

316 

SO 

20 

32 

218 

594 

7 

6 

7- 

4.  52. 

16,0 

iho 

912 

3«S 

597 

970 

317 

SO 

20 

32 
32 

219 

o»597 

8 

7 

7- 

5.  SI. 

a4»3 

37,2 

948 

419 

599 

975 

319 

SO 

20 

220 

600 

9 

8 

7- 

6.  50. 

32,6 

37,3 

984 

4S3 

602 

979 

320 

S' 

20 

32 

221 

602 

10 

9 

7- 

7.  49- 

41,0 

37,5 

20 

487 

605 

984 

322 

S' 
S' 

21 
21 

32 

222 

605 

II 

10 

7- 

8.  48. 

49»3 

37,7 

57 

531 

608 

988 

323 

33 

223 

608 

i 

I2» 

II 

7- 

9.  47. 

i7i(> 

37,8 

93 

SS5 

611 

992 

325 

S' 

21 

33 

224 

0,610 

13 

12 

7- 

10.  47. 

5>9 

38,0 

129 

S«9 

613 

997 

320 

Sa 

21 

21 

33 

33 

225 

613 

'4 

n 

1 1 .  46. 

14,2 

38,2 

166 

623 

616 

I 

328 

S* 

226 

6i6 

^ 

»5 

'4 

7- 

12.  45. 

22,5 

38,3 

202 

6S7 

619 

6 

329 

S* 

21 

33 

227 

619 

16 

15 

13.  44. 

30,9 

58,5 

238 

691 

622 

10 

330 

52 
53 

21 
21 

33 
34 

228 

622 

n 

16 

7- 

14.  43. 

39,2 

38,7 

274 

725 

624 

15 

332 

229 

0,625 

18 

>7 

7- 

15.  42. 

47,5 

3M 

311 

759 

627 

19 

333 

S3 

21 

34 

230 

627 

19 

18 

16.  41. 

55,9 

39,0 

347 

794 

630 

24 

335 

S3 

21 
21 

34 
34 

231 

630 

20 

19 

7- 

17.  41. 

4,2 

39,2 

383 

827 

632 

28 

336 

S3 

232 

633 

31 

20 

/• 

18.  40. 

12,5 

39,4 

420 

861 

635 

34 

338 

S3 

22 

34 

233 

636 

• 
1 

1 

2S   ■' 

21 

19.  39. 

20,9 

39,5 

456 

894 

638 

37 

339 

54 

22 

34 
34 

234 

0,638 

23  -1 

22 

•• 

20.  38. 

29,2 

39,7 

492 

928 

641 

42 

341 

54 

22 

235 

641 

34 

i^3 

21.  37. 

37,5 

39,9 

529 

962 

643 

46 

342 

S4 

22 

9\     m 

236 

644 

*5 

24 

22.  36. 

45,8 

40,0 

565 

996 

646 

5^ 

344 

54 

22 

22 

35 
35 

217 

647 

1 

36   j 

-.? 

23-  3  5- 

54,2 

40,2 

601 

30 

649 

ss 

345 

55 

238 

649 

/   27 

26 

24.  35. 

2,5 

40,4 

637 

^3 

652 

S9 

346 

55 

22 

35 

239 

0,6  s2 

If   *9  i 

^7 

^5-  34- 

10,8 

40,6 

674 

97 

654 

64 

348 

55 

22 
22 

35 

35 

240 

^>>5 

28 

26.  33. 

19,2 

40,7 

710 

131 

657 

68 

349 

55 

241 

^>7 

?/   30  ; 

29 

27.  32. 

27,6 

40,9 

746 

165 

660 

73 

35^ 

55 

22 

242 

660 

//   3'   ! 

30 

28.  31. 

35,9 

41,1 

783 

199 

663 

77 

352 

s^ 

22 

36 

243 

663 

f/ 

i 

3^ 

29.  30. 

44,2 

41,2 

819 

233 

665 

81 

354 

56 

23 

36 

244 

666 

« 

■ 
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TABLE    IV. 


Motion  for  Days. 

September. 

CO 

0 

«*« 

Ye  AM. 

Mean  Longitude 

Perigee. 

>* 

i^ 

0  . 

Coium. 

Hissex. 

of  the  Sun. 

M 

A 

B 

C 

D 

E 

F 

36 

Days  of  t 

8. 

D.  M.   S. 

s. 

1 

0 

7- 

29.  30.  44,2 

41,2 

819 

233 

665 

81 

354 

56 

23 

244 

0,666 

2 

I 

8. 

0.  29.  52,5 

4^4 

^'5 

268 

668 

86 

355 

56 

23 

36 

*45 

668 

3 

2 

8. 

I.  29.  0,8 

41,6 

891 

302 

671 

90 

357 

56 

^3 

36 
36 

246 

671 

4 

3 

8. 

2.  28.  9,1 

4^7 

928 

336 

674 

95 

358 

57 

23 

^47 

673 

1 

4 

8. 

3-  »7-  i7»4 

41,9 

964 

370 

676 

99 

360 

57 

23 

36 

248 

67s 

5 

8. 

4.  26.  25,8 

42,1 

000 

403 

679 

104 

361 

57 

^3 

36 
37 

249 

678 

7 

6 

8. 

5.  25.  34,1 

42,2 

37 

437 

682 

108 

362 

57 

^3 

250 

681 

8 

7 

8. 

6.  24-  42,5 

4^>4 

73 

471 

685 

113 

364 

58 

»3 

37 

251 

684 

9 

8 

8. 

7.  23.  50,8 

42,6 

109 

505 

687 

"7 

365 

58 

23 

37 

252 

687 

lO 

9 

8. 

8.  22.  59,1 

42,8 

H5 

539 

690 

122 

367 

58 

^3 

37 

253 

689 

II 

10 

8. 

9.  22.  7,4 

42,9 

182 

573 

693 

126 

368 

58 

23 

37 

^54 

692 

IX 

II 

8. 

10.  21.  15,8 

43>^ 

218 

607 

695 

130 

370 

58 

24 

37 

^55 

695 

«3 

12 

8. 

II.  20.  24,1 

430 

^54 

641 

698 

135 

371 

59 

^4 

38 

256 

698 

14 

13 

8. 

12.  19.  32,4 

43,4 

291 

674 

701 

^39 

373 

59 

24 

38 

^57 

701 

»S 

14 

8. 

13.  18.  40,8 

43,6 

327 

708 

704 

H4 

374 

59 

24 

38 

258 

703 

i6 

15 

8. 

14.  17.  49,1 

43,8 

363 

74a 

706 

148 

376 

59 

24 

38 

259 

706. 

I? 

16 

8. 

15.  16.  57,4 

43,9 

400 

776 

709 

^53 

377 

60 

H 

38 

260 

709 

,   i8 

17 

8. 

16.  16.  5,8 

44,1 

436 

810 

712 

157 

378 

60 

^A- 

38 

261 

711 

'9 

18 

8. 

17.  15.  14,1 

44i3 

472 

844 

715 

162 

380 

60 

24 

38 

262 

714 

ao 

>9 

8. 

18.  14.  22,4 

44,5 

508 

878 

7n 

166 

381 

60 

^4 

39 

263 

7^ 

31 

20 

8. 

19.  13.  30,7 

44,6 

545 

912 

720 

170 

383 

61 

24 

39 
39 

264 

720 

22 

21 

8. 

20.  12.  39,1 

44,8 

581 

946 

7*3 

175 

384 

61 

1 

24 

265 

722 

as 

22 

8. 

21.  II.  47,4 

45,0 

617 

979 

726 

179 

386 

6i 

as 

39 

266 

7*5 

a4 

23 

8. 

22.  10.  55,7 

45,1 

654 
690 

13 

728 

18+ 

387 

61 

a5 

39 
39 

267 

7*8 

«5 

24 

8. 

23.  10.  4,1 

45,3 

47 

75^ 

188 

389 

61 

as 

268 

731 

36 

^S 

8. 

24.  9.  12,4 

45,5 

726 

81 

734 

^93 

390 

62 

as 

39 

269 

733 

a? 

26 

8. 

25.  8.  20,7 

45,6 

762 

"5 

737 

197 

392 

62 
62 

as 
as 

40 
40 

270 

736 

28 

a7 

8. 

26.  7.  29,1 

45,8 

799 

149 

739 

202 

393 

271 

739 

29 

28 

8. 

27.  6.  37,4 

46,0 

t>^ 

182 

74a 

206 

394 

62 

as 

40 

272 

74* 

30 

29 

B. 

28.  5.  45,7 

46,2 

871 

216 

745 

211 

396 

63 

as 

40 

273 

744 

30 

8. 

29.  4.  54,0 

46,3 

908 

250 

748 

215 

397 

1 

63 

as 

40 

^74 

0,747 
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TABLE  IV. 

/ 

^ 

Motion  for  Days. 

October. 

Years. 

Mean  Longitude 

Perigee. 

s 

gs 

r^ 

M^^ 

of  the  Sun. 

M 

A 

B 

C 

D 

£ 

F 

N 

0 

Comm. 

Bissex. 

1 

s. 

D. 

M.    S. 

s. 

Q 

X 

0 

8. 

29. 

4.  S4,o 

46,3 

908 

a$o 

748 

215 

397 

63 

as 

40 

274 

0,747 

2 

I 

9- 

O. 

4.  2,4 

46,5 

944 

384 

750 

219 

399 

63 

*i 

40 

275 

750 

3 

2 

9- 

I. 

3.  10,7 

46,7 

980 

3'8 

753 

224 

400 

63 

36 

40 

276 

753 
75$ 

4 

3 

9- 

2. 

2.  19,0 

46,9 

16 

35a 

756 

228 

402 

64 

36 

4* 

^77 

1 

4 

9- 

3- 

I.  27,4 

47,0 

^3 

386 

759 

233 

403 

64 

36 

41 

278 

758 

6 

S 

9- 

4. 

0.  35>7 

47>a 

89 

420 

761 

^17 

405 

64 

26 

41 

279 

760 

7 

6 

9- 

4- 

59.  44,0 

47>4 

125 

4S4 

764 

242 

406 

64 

26 

41 

280 

76$ 

8 

7 

9- 

5- 

58.  52,4 

47»S 

162 

488 

767' 

246 

408 

!s 

26 

41 

281 

766 

9 

8 

9- 

6. 

58.  0,7 

47»7 

198 

Sai 

769 

251 

409 

^5 

26 

41 

282 

769 

xo 

9 

9- 

7- 

57-  9iO 

47»9 

234 

5SS 

77» 

»55 

410 

6s 

26 

41 

283 

77» 

II 

10 

9- 

8. 

56.  i7>3 

48,0 

271 

589 

775 

259 

412 

^s 

26 

4» 

284 

77S 

12 

11 

9- 

9- 

5S-  ^S^7 

48,2 

307 

033 

778 

264 

413 

6S 

26 

42 

^U 

777  • 

'3 

12 

9- 

10. 

54-  34iO 

48,4 

343 

657 

780 

268 

415 

66 

26 

42 

286 

780 

'4 

13 

9- 

II. 

53-  42,4 

48,5 

379 

691 

783 

273 

416 

66 

27 

4» 

^u 

78a 

«S 

H 

9- 

12. 

5a.  5o»7 

48,7 

416 

724 

786 

^77 

418 

66 

^7 

42 

288 

78$ 

i6 

15 

9- 

13- 

51.  59,0 

48,9 

45a 

758 

789 

282 

419 

66 

^7 

4* 

289 

788 

■ 

17 

16 

9- 

14. 

5^-  7»3 

49>o 

488 

792 

791 

286 

421 

67 

a7 

42 

290 

79' 

18 

»7 

9* 

15' 

SO-  i5»7 

49,2 

525 

826 

794 

291 

^422 

67 

^7 

43 

291 

793 

'9 

]8 

9- 

16. 

49.  24,0 

49»4 

56. 

860 

797 

295 

424 

67 

^7 

43 

292 

796 

i  ^"^ 

^9 

9- 

17- 

48.  32,3 

49,6 

597 

893 

800 

299 

425 

^2 

^7 

43 

293 

799 

1  ^' 

20 

9- 

1 8. 

47.  40,6 

49>7 

633 

927 

802 

304 

427 

68 

a7 

43 

294 

80a 

22 

1 

21 

9- 

19. 

46.  49,0 

49»9 

670 

961 

805 

308 

428 

68 

»7 

43 

295 

804 

23 

£2 

9- 

20. 

45.  57»3 

^0,1 

706 

995 

808 

313 

429 

68 

^7 

43 

296 

807 

a4 

^3 

9- 

21. 

45-  5»6 

50,2 

74a 

29 

811 

317 

431 

68 

^7 

44 

297 

810 

*S 

^4 

9- 

22. 

44.  14,0 

50»4 

779 

63 

813 

322 

432 

68 

28 

44 

298 

813 

a6 

^^ 

9- 

23. 

43-  22,3 

50,6 

81  s 

96 

816 

326 

434 

69 

28 

44 

299 

^'5 

*2 
38 

26 

9- 

24. 

42.  30,6 

S'^yl 

851 

130 

819 

331 

435 

69 

28 

44 

300 

818 

27 

9- 

25- 

41.  39,0 

SO>9 

887 

164 

822 

335 

437 

69 

28 

44 

301 

821 

i  *9 

28 

9- 

26. 

40-  47i3 

5i»t 

924 

198 

824 

340 

438 

69 

28 

44 

302 

824 

30 

29 

9- 

2  7- 

39-  55»6 

51,2 

960 

232 

827 

344 

440 

70 

28 

44 

303 

826 

31 

30 

9- 

28. 

39-  -1)0 

Si>4 

996 

266 

830 

348 

441 

70 

28 

44 

304 

829 

1 

31 

9- 

29. 

38.  12,4 

51,6 

33 

300 

832 

353 

443 

70 

28 

45 

305 

0,832 

1 

9 
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TABLE   IV. 

Motion  for  Days.         November. 

V... 

Mr  an  Longiludi: 
of  the  Sun. 

r«rie". 

M 

A 

11 

( 

D 

E 

F 

K 

'i 

Coium. 

Bissex. 

K.      D.      M.        s. 

s. 

3 

° 

9.  29.  39.   11,4 
10.     0.   37.  20.6 
ro.      1.    }f).  39,0 

S>.9 

10; 

300 

333 
367 

352 
83s 
838 

551 
3^7 

-,62 

443 
444 

445 

70 
70 
7' 

23 
23 

28 

45 
4S 
45 

505 
306 
307 

0,832 

Mi 

4 

1 

3 

4 
5 

'O.     =.   35-   37.3        5=1' 
10.     3.   3+.  4,-,6        53,3 
10.     4.  3J.   54<o        5==^ 

142 

i;8 

214 

468 

84. 

8+3 
846 

366 

37' 
37; 

III 

4io 

7' 

29 
29 

29 

•15 
45 
45 

J08 

309 
310 

B40 

8,5 

1 

9 

6 

7 
8 

10.     s-   33.     2,3 
10.     6.  31.   to,6 

10.       7.    31.    I9,Q 

s=.9 

^50 

2B7 
323 

5^6 

380 
384 
389 

4S! 

45+ 

72 
7* 

29 
29 
29 

4^ 
46 

311 

'64! 

It 

9 

10.     8.   30.  27,3 
10.     9.  29.  s?.!^ 
10.   10.  2ii.  44,0 

S3.0 
SJ.3 
5!.S 

359 
396 

604 
638 
67, 

s<; 
660 

86; 

393 
397 
402 

456 

4S8 

72 

73 

29 
29 

29 

46 
46 
46 

314 

856 

'J 
'4 

'S 

'3 

'4 

.0.   11.  27.   52,3 
10.   12.  17.     0,7 
10.   13.  26.     8,9 

53,8 
S4.0 

468 
!;o4 
5+' 

70s 
739 
773 

86s 
868 
8?. 

406 
411 

4'S 

460 

463 

73 

73 
73 

29 

ag 
30 

46 
47 
47 

\\l 

319 

S70 

i6 
■  8 

16 

17 

10.   14.  25.   17,2 
10.   15.  24.  25,5 
10.    16.  23.   33,9 

S4," 
S+,3 
S+-S 

';77 
6.3 
650 

E07 
S40 
874 

87J 
876 
8;, 

420 
424 
429 

464 
466 
467 

74 
74 
74 

30 
30 
30 

47 
47 
47 

320 

321 

322 

87! 
876 
B78 

'9 
20 

18 
'9 
20 

10.     17.    22.     ^2,2 
10.    18.    31.    50,5 
10.     19.    20.    58,9 

54,6 
54,8 
5S.0 

686 
750 

908 
g42 
976 

882 
884 
88; 

433 
438 
442 

469 

470 
471 

74 
75 
75 

30 
30 
30 

47 
47 
48 

323 
324 
3»; 

ess 
884 

88; 

2J 
24 

33 

.0.    20.   20.      7,2 
10.    21.     .9.     15,5 
.0.    22.     II-.    23,9 

5S.« 
Si.3 
Si.S 

867 

9 

43 
77 

850 
85J 
89! 

446 
45' 

455 

473 

75 

30 
30 
30 

48 

48 
48 

326 

3=7 
328 

8,0 
893 
89s 

35 

a? 

"4 

10,    23.     17.     32,2 
10.    24.     16.    40,5 

,0.  2;.    <5.  ^8,8 

Si.7 

904 
940 
976 

14+ 

'73 

8,8 

901 
904 

460 

464 
469 

477 

IS 

76 

30 
3' 
3- 

48 
48 
49 

329 
330 

33' 

898 
900 
903 

aS 
29 

30 

=9 

30 

10.  26.   14.   57,2 
10.  27.  14.     5,s 
10.  28.  13.  .3,8 
10.  29.  13.  aa,2 

1' 

'3 

2^6 

279 

3'3 

906 
909 
91a 

9'S 

482 
4(16 

482 
483 
484 
486 

77 
77 
77 

3' 
3' 
3' 
3' 

49 
49 
49 
49 

332 
333 
334 
335 

,06 

909 

,11 

0,9.4 
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TABLE   IV. 

Motion  for  Days.         D£C£mb£R. 


Years. 


Comm. 

I 

2 

3 

4 

5 
6 


8 
9 

lO 

II 

12 

13 


i8 
'9 


20 
21 
22 

^3 
^4 

IL 

26 

a? 
28 


29 

30 
31 


Bissex. 

o 

I 

2 

3 

4 


7 
8 


10 
II 
12 

13 

^5 

16 

17 
18 

19 
20 

21 

22 
23 

^4 

25 
26 

27 


Mean  Longitude 
of  the  Sun. 


8«   D»    M.   S. 


28 
29 
30 

31 


29.  12.  22,2 

o.  II.  30,; 

I.  10.  38,8 


2. 


47>a 


3« 
4- 
5« 


8.  SSr? 
8.  3,8 


12,1 


6.  6.  20,; 

7.  5.  28,8 

8.  4.  37,1 


9- 
10. 

II. 


3-  4S»5 
2.  53,8 

2.  2,2 


12.  I.  10,^ 

13.  o.  18,8 
13.  59.  27,1 


14.  58.  35,4 

15.  57.  43,8 

16.  56.  52,1 


17.  56.  0,4 

18.  55.  8,8 

19.  54.  17,1 


20.  53.  25,4 

21.  52.  33,8 

22.  51.  42,1 


23.  50.  50,4 

24.  49.  58,7 

25.  49.  7,1 


26.  48.  15,4 

27-  47.  23»7 

28.  46.  32,1 

29.  45.  40,4 


Perigee. 


5^7 
56,8 

57iO 

57»^ 


57,4 
57^7 


57,9 
5«,o 

58,2 


58,4 
58,5 
58,7 


58,9 
S9»o 

59,a 


59»4 
59»^ 
59,7 


59»9 
60,1 

60,2 


60,4 
60,6 
60,7 


60,9 
61,1 
61,3 


61,4 
61,6 
61,8 
61,9 


M 


121 
158 

230 


267 
303 

339 


375 
412 

448 


484 
521 

557 


593 
630 

666 


702 
738 
775 


811 

847 
884 


920 
9S6 
992 


29 
65 

lOI 


138 

J  74 
210 

246 


313 

347 
381 

415 


448 
482 

5'S 


549 

583 
617 


651 
685 
719 


753 

787 
820 


853 
887 

921 


955 
989 

23 


56 
90 

124 


'57 
191 

225 


259 
293 
326 
360 


B 


915 

9^7 
920 

923 


926 
928 

931 


934 
937 
939 


942 

945 
947 


950 

953 
956 


958 
961 

964 


967 
969 
972 


975 
978 

980 


983 
986 

989 


991 

994 

997 
o 


486 
491 

495 
500 


504 
509 

513 


518 
522 

S^7 


531 
536 
540 


544 
548 

553 


558 
562 

567 


57^ 

575 
580 


584 
589 
593 


598 
602 

606 


611 
616 
620 
624 


B 


486 
488 

489 
490 


492 

493 
495 


96 
98 
99 


01 
02 
04 


05 

07 
08 


09 
II 
12 


15 

17 


18 
20 
21 


^3 
24 

26 


^7 
28 

30 
31 


E 


77 
77 
78 
78 


78 
78 
79 


79 
79 
79 


80 
80 
80 


80 
81 
81 

81 
81 
81 


31 
31 
31 
31 


31 

32 
32 


32 
32 

32 


32 
32 
3s 


32 
32 

32 


33 
33 
33 


N 


49 
49 
49 
50 


50 
50 
50 


50 

50 


51 
51 
51 


5^ 
51 
51 


82 
82 
82 


82 

83 
83 


83 
83 
83 


84 
84 
84 
84 


33 
33 
33 


33 
33 
33 


33 
33 
34 


54 
34 
34 
34 


51 
5^ 
5* 


52 
5* 

52 


5a 
5a 
53 


53 

53 
53 


53 
53 
54 
54 


CO 


o 

99 


335 
336 

337 
338 


339 
340 

341 


342 
343 
344 


345 
346 

347 


348 

349 
350 


35^ 
35a 
353 


354 

355 
356 


357 
358 

359 


360 
361 
362 


363 
364 

365 
366 


O 


.2  g 

PE4 


0,914 

917 
920 

922 


925 
928 

931 


933 
936 

939 


942 

944 
947 


950 

953 
955 


958 
961 

964 


966 
969 

97^ 


974 

977 
980 


983 

985 
988 


991 

994 

997 
o 
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TABLE  VI. 

Correction  additive  for  the  Argument  A. 
Argument  A. 

M 

0 

a 

27 

a3 
29 

10 

100 

156 

200 

a;o 

300 

3So'40o|45o|  500 

55" 

6oo!6qo 

700 

750 

8-  8,0 

900 

950 

0 

OIO 

ojo 
040 

23 

24 

as 
26 

37 

27 

aa 

29 
30 
31 

32 

27 
alj 
30 
3' 
32 
33 

a6 
28 
29 
30 
32 

aa 
23 

11 

28 
aq 

'9 

23 

24 
26 

'7 
'9 

21 

18 

'9 

'9 

20 

21 

23 
24 

23 
24 
as 
afi 
27 

25 
26 

27 
28 
29 

3Q 

J^:5 
a9      30 
30      31 
32      32 
3a      33 

25 
27 
28 

39 

3t 

24 
25 

2ll 
29 

'9 

a4 
1*6 

17 
18 
'9 

23 

'7 
18 
19 

20 

19 

aa 

23 

24 

33 
24 

li 

060 

otJo 
090 

a? 

28 

29 
30 
1' 

30 

30 
32 
33 
34 

33 
34 
35 
36 
37 

34 

37 
3K 

33 
34 

\l 

37 

30 

3' 

33 
34 

35 

*7 

2S 

3'^ 
3> 
3^ 

24 

27 
23 

14 

23 

:^ 

27 
as 

25 
26 

afi 
27 
28 

27 
2a 
29 
30 

3' 

30 
30 
3* 
33 
34 

33 
34 

11 

37 

34 
35 
36 
37 
58 

33 
34 
35 
37 
38 

3a 

33 
34 
35 

27 
28 

30 

3' 
32 

24 
26 

11 

29 

24 

11 

li 

27 

27 
38 

11 

S9 
30 
3' 

liO 

130 
140 

ISO 

3> 

3a 
33 

33. 

14 

34 
35 

3; 

% 

59 

39 
40 
40 
4' 
41 

38 
39 
4° 
4' 
41 

36 
37 
3d 
39 
40 

33 
34 
35 
3(j 
37 
33 
33 
39 
40 

43 

30 
31 
32 

33 
14 

29 
30 
30 
31 

32 

19 
30 
3' 
31 
32 

3' 
32 
33 
33 
34 

35 

36 

17 

11 

39 
39 
40 

39 
40 
40 
4' 
41 

39 
39 
40 

4' 
42 

36 

11 
39 
40 

33 

34 

u 

17 

30 
3' 

33 
33 
14 

19 
30 
30 
31 

3» 

29 
30 

3' 

3" 
33 
33 
33 
14 

160 
170 
ilio 
190 

34 
3S 
35 
3S 

1? 

37 
37 
37 
38 
38 
3ti 
3B 
38 
38 

J7, 

37 

\ 

36 
36 

40 
40 
40 
40 

4* 
42 

43 

43 

43 

4a 
43 
4} 
43 
44 

40 
41 
4' 
42 

35 
35 
36 
37 
17 

33 
33 
34 
35 
JL 
36 
3ft 
36 
37 
37 

33 
33 
34 
54 
34 

34 
35 
35 

35 

1'; 

37 
37 

11 

18 

40 
40 
40 

4a 
4a 
43 
43 
43 

43 
43 
43 
43 
_44 
44 
44 
44 
44 
4+ 

4' 
4' 
4a 
42 
43 
43 
43 
43 
43 
4.1 

38 

39 

39 
40 

4' 
41 
4' 

42 

4a 

36 
37 
38 

38 
38 
39 
39 
19 

11 

34 
35 
15 

33 
34 
34 
3+ 

34 

34 
SS 
35 
35 

35 

330- 
240 
aSo 

36 
3^ 
^? 
36 

35 
35 
35 
3i 

41 
40 
40 
40 
40 

43 
43 
43 
43 
42 

44 

44 
44 

43 
43 
43 
43 

4' 
4' 
4' 
41 

42 

39 
3S 
59 
39 
39 

3; 

35 
35 

36 

^^ 
36 
36 
16 

38 
38 

37 

4' 
40 
40 
40 
40 

43 
43 
43 
43 
4a 

36 
37 
37 
37 

35 
3S 
3S 
35 

'5 

36 

j6 

a6o 
370 
alio 
290 
300 

40 
39 
39 
30 
3« 

42 
4' 
4' 
40 
+0 

4J 
43 
42 
42 
4' 

43 

4j 

43 

4* 
42 

4^ 

41- 

4' 

4' 

41 

59 
39 
39 
39 

37 
37 
37 
37 
37 

35 
35 

35 
35 
35 

36 
35 
35 
35 

K 

37 
37 
36 
36 
3<i 

40 
39 

39 
38 
38 

42 
43 
41 
4' 
40 

43 
43 
43 
43 

42 

43 
43 
43 
42 

42 

42 
42 
41 
4' 
41 

39 
39 
39 
39 
39 

37 
37 
37 
37 
37 

35 

36 
35 
35 
3S 

36  1 
35  ' 
35 
'5  ! 
3!  1 

310 
320 
330 
340 

34 
34 
33 
33 
11 

3S 

35 
34 
33 
11 

36 
3i 
34 

39 
3« 
3B 
37 
16 

4' 
40 
39 

39 

4^ 
39 
19 

4' 
4" 
40 
39 
38 
38 
37 
36 
35 
H 

39 
38 

11 

37 
2'> 
36 
35 
34 
14 

36 
56 
36 
36 
15 

35 

35 
34 
34 
31 

34 

34 
33 

33 
11 

37 
36 
36 

3S 
14 

39 
39 
38 

4" 

40 
40 
39 
18 

4a 
4' 
40 
40 
59 
38 
37 
36 
35 

33 
32 
3" 
30 
28 

4' 
40 
40 
39 
19 

39 

3B 
37 

36 

15 

3S 
3S 
34 
34 
33 

34  1 
34 
33 
33 
33    : 

360 
370 
380 
390 
_40o 
410 
420 
430 
440 
410 

3= 

3' 
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Equation  of  the  Sun's  Center  fur   iSio,    with  the  Secular 

Variation. 
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0. 1+,  so 

0 

+7- +4.7 

7,34 

I.     2.  20 

u 

I.    a.  06,4 

173 

9.;^ 

1.   10.  30 

0 

■0,7 

11,48 
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0.  a4.  so 

0 

0 

48.40,S 

7,^0 

I.     3.   JO 

0,6; 

1.  10.  50 

0 

5^,8 
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0.  37.  40 

0 

53-  S2.0 
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1.13- 21,8 

7,6 

12,96 
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TABLE    VII. 

Equation  of  the  Sun's  Center  for  181  0,   with  the  Secular  Variation. 
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I7.0" 

29-30 

■  14-  4',S 

■7.>» 

13.30 

0 

1.  50.  3s,o 

5.3 

(6,65 

ai 

30 

- 

i 

53-45,6 
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16.^0 

0 
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i.i 

17.10 

ij.  ao 

4,0 

16,90 

54-  39.2 

•,3 

17,17 

3.30 

-  54-  30,1 

17,09 

17.  30 

0 

I.  Si.  17,0 

4,y 
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27 

10 

0 

S4-  40,y 

".4 

17,1s 

S- so 

u. 

-  53-  49.7 

2.5 

i7/» 

3.  ao.    o 

0 

I.  S3- 30, 1 

0.  1.  54- 4r,a 

0.3 

0. 

■  S3-  47,2 

2,5 

17.00 
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TABLE    Vn. 

Equation  of  the  Sun's  Center  for  1810,   with  the  Secular  Variation. 
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■  1.  38.  34,  39,s 

13,41 

7.30 

II.  28.34.40,. 

>.,4 

'3,9' 

7.  10.  10 

11.38.45.58,3 

7.  18.  10 

11.  38.  34.36,0 

13.44 

7.26 

in 

...28.34.38.7 

'9>'94 

;.  10.  so 

11.  a8.  +5.  43,0 

'0.77 

7.  18.  ao 

1..  38.  34.   13,5 

-3,48 

7.36 

30 

11.28.34 

•7.4 

7.  10.  30 

....■8.45.37,8 

'S.3 
'5.a 

.o,Hi 

7.   18.  JO 

ri.aS.  33.  59,* 

12,51 

7.26 

II.  38.  24 

^' 

.I'l 

.o.8^ 

7.  .8.  40 

.1-38. 33. 4s,8;:e»:; 

'3,^-1 

7.26 

40 

II.  38,  33 

^4,h 

'4)03 

7.  .0.  so 

11.  38-.:4.  57,3 

.o,8H 
10,42 

7.  .8.  50 

...as.  33-.i=,5 

I2.^« 
I2,6, 

7-a6 

SO 

,,..8.  .3 

41.6 

„,, 

.4,06 

7.    M.      0 

11.  38.  44-4>.< 

7-  .y.    0 

II.  38.  33.  J9,i 

'3,3 

7.27 

11.   28,    33 

7.    II.    .0 

IO,ij6 

7.  .9.  10 

.1.28.33.    S.9 

l3,6^ 

7.27 

10 

...38.33 

■  4,11 

7.  II.  ao 

...38.44.  ■'.< 

7-  19.  ao 

...38.32.  S2,7 

12,61 

20 

11.  a8.  33 

11,1 

7.    M.   30 

.1.38.  43-S&.9 

i-'q 

M,Oi 

7.  .9.  30 

..,38.3a,  39,5 

12.71 

7.37 

10 

11.  28.  23 

S9t1 

11'° 

14,16 

7.    II.  40 

...=8.43-4S< 

■  5,0 

IJ-HZ 

7.     19.    4L1 

...38.  32.  26,^ 

'3,« 

'3.74 
'3,77 

7-37 

so 

11.  38.  33 

48,1 

.0,9 

14,19 

7.  I..  SO 

11.28.  43- I^y 

i..a9.  43-  ii.y 

7.  .9.  50 

...38.  33.  ,j,3 

.1.38.  33 

7.  la.    0 

7:   20.      0 

...2B.  32.    0,3 

13.81 

7.3k 

'4.34 
•4,37 

7.   12.   [0 

M.28.  41.  57.0 

i4,a 

.4,B 
.4,8 
'4,B 
•4,7 
■4.7 
'4.7 
'4,6 
'4,6 

■4,5 

n,.8 

7.  20.    10 

...18.3..  47,1 

i2,a4 

7.38 

10 

11.  3S.  33 

H,6 

Inl 

7.  la.  30 

11,31 

7.  20.  ao 

■■■  a8-  3'-  34.3 

'3.9 

12,8 

'3.87 

7.38 

30 

11.28.   22 

4.fc 

It.  aiJ.  43.  13,0 

11,29 

7.  ao.  30 

M.23.J..3.,^ 

'3,9i 

7.28 

10 

■  1.  28.  21 

S+.I 

:^^ 

<4)3» 

7.  12.  40 

7.  30.  40 

u.aS.  3..    8,6 

7,  3i> 

40 

11.28.3. 

:t^ 

7.  20,  50 

...2-;.  30,  ss.^ 

'3,95 

7.3S 

i2,fc 

.0,6 

7.  ij.    0 

.i.a8.4..>b,4 

.1,36 

7.  31.     0 

11.  aB.  30.43.= 

13,0a 

7.39 

0 

II.  38.  31 

aa,a 

7.  13.  10 

".40 

7.  ai.  10 

.1.  28.  30.  30,3 

'1.01 

7.  3(; 

10 

11.38.  31 

".7 

'o,s 
10,4 
■0,4 
io,j 
10,4 

7.  13.  so 

'1,43 

7.  31.  30 

...28.  JO.  .7,6 

.3,7 

i3.°a 
.3,09 

7.39 

iO 

-I.  38.  21 

Zl6 

7-  '3-  30 

.1.28.40.5^,1 

7.31.30 

11.38.  30.    4,9 

50,8 

>4.4>! 

11,50 

7.  21.  40 

...38.29.52.31;;'- 

.1.  28.  39.  39,7|  ^r 
.i.38.29.i7,»P'S 

■1,13 

7.  3^ 

11.  38.  20 

7.  13.  so 

".i4 

7.  21.  SO 

'1,'C 

7-^^ 

so 

1 1    a8,  10 

10,1 

'Alii 

7-  '4-    0 

...53 

7.  33.     0 

'J,  19 

II.  a8.  so 

'9.7 

I4.i<i 
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TABLE    VIT. 

Equation  of  the  Sun's  Center  for  :8io,   with  the  Secular  Variation. 

Mean 
Anomaly 

Equation, 

Dio: 

S.  V. 

+ 

Mean 

Anomaly 

Equation. 

Diir. 

s.v. 

+ 

Mean 
Anomaly. 

E<]uation. 

Diir. 

S.  V. 

+ 

*.  D.     M. 

S.        D.     M.       S. 

s. 

s. 

S.     D.      M 

S.       D.      M.      S. 

s. 

s. 

S.     D.       M. 

s.      a.    M.    ,5. 

s. 

a. 

s     " 

8 
8 
8 
8 

o.    o 

0.   lO 

0.30 

0.  4tr 

28.  20.    19,7 
38.  20.     9,4 

28.  19.  59,2 

28. 19.49,1 

28.  19.  39,0 

'0,3 

10,3 
tD,l 
10,1 
10,1 
10,0 
10,0 

9,9 
9,9 
9,8 
9,7 
9,7 
9,7 
9,6 
9,6 

9,S 

9,4 
9,4 
9,4 
9,3 
9,3 
9,» 
9,' 
9,> 
9,1 
9,0 
9,0 
8,9 
8,9 
8,8 

!•' 

8,7 
8,7 
8,6 
8.S 
8,5 
8,4 
8,4 
8,3 
8,3 

8,3 
8,2 
8,1 
8,1 
S,o 
S,o 
8,0 
7,9 

.4,56 
14,59 
14,61 
14,64 
14,67 

8.    8.    0 

8.    8.  10 
8.    8.20 
8.    8.  30 
8.    8.  40 

M.28.  .3 
ir.  38.  13 

11.  28.   13 

11.38.   12 
11.38.   13 

5i;? 

48,3 
40,6 

31.0 

7,8 
7,8 
7,7 
7,6 
7,6 
7.5 
7,5 
7,5 
7,4 
7.3 
7.3 
7,a 
7.2 
7,1 
7,1 
7.0 
7.0 
6.9 
6,9 
6,2 
6,7 
6,7 
6,6 
6,6 
«.S 
'.5 

6,4 
6.3 
6,2 
6.3 

6.3 

6,1 
6.0 
6,0 
6,0 
5.8 
5.8 
5.8 
5.7 
5,7 
5.6 
5.5 
5.5 
S.S 
5.4 
5.3 

'5.67 
.5,69 

'5.7' 
'5.73 
'5.75 

8.  16 
8.  16 
8.  16 
8.  16 
8.  16 

20 
30 

".23.     7.49,4 
' '.  28.     7.  44,3 
11.38.     7.39,0 
".28.     7.33,9 
".28.    7.38,8 

5," 
5.> 
5,1 
5,' 
S,o 
4,9 

tt 

4,8 
4.7 
4.6 
4.6 
4.5 
4.5 
4.4 
4i4 
4.3 
4.3 
4.2 
4.' 
4.' 
4,' 
4,0 
3.9 
3.9 

li 

ii 
3,5 
3,5 
3,5 
3,4 
3,3 
3,3 
3,3 

3,i 
3,' 
3,' 
3,0 

3,9 

3,9 
3,8 

3,8 
2,7 

3,6 

3,6 
2,6 

'6.49 
'0,50 
16,53 
i6,S3 
'6,55 

8 
8 
8 
8 
8 

0.  50 

1.20 

1.  30 

28.  ],.  28,9 
28.  19.  18,9 
28.  19.    8,9 
»6.  .8.  s9,o 
28.  18.  49," 

14,69 

14,72 

'4,74 
14,77 
14.79 

8.    8.50 
8.    9.    0 
8.    9.10 
8.    9.30 
8.    ,.  30 

11.  38.   12 

n.  28.  13 

11.18.    12 
[..28.   13 
11.33.,  M 

a  5.4 
'7.9 
10,4 
3,9 
?5.S 

'5.77 

;?;^? 

1 5.8  7 
'5,38 
'5.90 
'5.* 
'5.94 

3.  16 
8.  17 
B.  ,7 

50 
0 

".28.    7.33,8 
.,.38.    7.  18,9 
11.28.     7.  14,0 
11.38.    7.    9,3 
11.28.    7.    4,4 

16,56 

il'ss 
lello 
'6,61 

8 
.8 
8 
8 
8 

1.40 
1.50 
3.    0 

28.  18.  39,5 
28.  .8.  29,6 
28.  18.  19,^ 
28.  18.  10,2 
28.  18.    0,& 

14,82 
'4,84 
14,37 
14,89 
'4,9' 

3.    9.  40 

'■  10   *o 
8.  10.  10 
8,  10.  30 

.1.38.  ,1 

11.38.    II 

11.38.  It 
11. 28. 11 
11.38. 1 1 

48,2 
40,9 

36,s 

19.4 

i.  i3 
3.  ,8 

40 

11.23.     6.59,7 
11.23.    6.55,1 
11.28.    6.50,5 
1 1.  28.    6.  46,0 
11.28.    6.41,5 

'6,63 
16,64 

16,67 

8 
8 
8 
8 
8 

a.  30 

2.40 

2.  JO 

3-    0 

3.  .0 

23.  17.  51,0 
28.  17.41,5 
28.  17.32,1 

28. 17.22,7 

28.  17.  i3,j 

14,94 
■  4,96 
'4,99 
'5,01 
'5,03 

8.  10.  30 
3.  ,0.  40 
!.  iQ.  50 

3!  11!  10 

11.28.  II 
11.28. 11 

11.38.   .0 
11.28.   10 

11.  sS.  10 

13,3 

,5.3 
58.3 
SM 
44.  S 

15.96 
'5.99 
16,00 
.6,01 
16,03 

3.  .8 
5.  i3 
.  18 
■  19 

.  1, 

40 

11.23.    6.  37,1 
11.28.    6.32,7 
1.  28.    6.  38,4 
1.38.    6.34,1 
1.  38.    6.  19,, 

16,68 

i6,7„ 

16,73 

8 
8 
8 
8 
8 

3.  20 
3.30 

3.  40 

3-  50 

4.  0 

28.  17.    4,0 
28.  16.  54,7 
28.  16.  45,5 
28.  16.  36,4 
28.  16.  27,3 

15,06 
15,08 
15,10 
15,13 
15,15 

3.  11.  20 
8.  11.  30 
3.  .1.  40 
8.  11.  50 
3.  13.    0 

11.38.  .0 

II.  28. 10 
11. 38. 10 

11.38.   10 

11.28. 10 

37.7 
31,0 
^4,3 
17.7 

'6,05 
'6,07 
'6,o3 
16,10 
16,12 

.,9 
.'9 
.,9 

0 

1.  38.     6.  15,8 

1.38.  6.  i;,7 

1.  38.    6.    7,6 
1.  28.    6.    3,6 
1.33.    5.  59,7 

.«.74 

'6,77 
16,78 

8 
8 
8 
8 
8 

4.  10 
4.20 
4.  30 
4.  40 
4.  so 

28-  16.  18,2 
28.  16.    9,2 

28. 16.  0,2 
28. 15.51,3 

28.  1 5.  4^4 

15,17 
15,20 
15,2a 
'5,34 
'5,2  7 
'5,»9 
'5,3' 
'5,33 
'5,35 

•m 

'5,39 

'S,4a 
'5,44 
'5.46 
'5,48 

8.  13.  10 
3.  13.  20 
8.  12.  30 
8.  .3.  40 
8.  ,2.  50 

II.  28.   10 

11.38.    9 
II.  a8.    9 
11.28.    9 
,1.28.    9 

4,6 
58.1 
51,6 
4i.a 
3^.9 

i*,'3 
16.15 
16,17 
l6,iM 
'6,30 

.20 
.30 

.  20 
.20 

40 

1.  38.    5.  55,8 
1.  28.    5.  52,0 
1.38.    5.48,3 
1.33     5.44,5 
I.  33.    5.  40,9 

6.79 
6,81 
6,83 
6,83 
6,84 

S 
8 
8 
8 
8 

S-    0 

s.  .0 

S- 20 

s-  30 

S.40 

28.  15.  33.6 
as.  15.24,9 
28.  15.  16,2 
2S.  ,5.     7,5 
23.  14.  58,9 

8.  ,3.    0 

8.  13.  30 
8.  13.40 

11.28.    9 

n.  2b.   9 
11.28.   9 
11.28.    9 

11.38.     9 

32.7 
36,  j 

ao,3 
14,2 
8,2 

'6,23 
16,33 
.6,35 
16,37 
16,38 

'.  31 
.   21 
.  21 
.   21 

40 

1.38.    5.37,^ 
'.  "8.    5.  33,9 
I.  38.    5.  30,4 
'.28.    5.37,0 
'.38.    5.  23,7 

6.85 
6,36 
^87 
6,87 
6,88 

8 

8 
8 
8 

6.  10 
6.30 
6.  30 

28.  14.  50,^ 
28,  14.  41,9 
■2».  .4.  33,5 
28.  14.25,, 
28.  14.  16,8 

8.  13.  50 
8.  1+.    0 
3.  14.  10 
8.  .,.  20 
8.  14.  30 

n.  38.    9. 

II.   28.       g 

.1.38.    8 
11.38.    8 
11.2B.     8 

3,3 
S6.2 

SO,4 

16,30 
16,31 

'6.33 
'*.34 
'6,36 

'6,37 
'0,39 
16,40 
16,43 
'6,43 
16,45 
16,46 
16,47 
■0,49 

.31 
.22 
.33 
.23 
.   22 

30 
30 

I.  38.     5.  30,4 

1.38.  5.17,1 

1.38.    5.13,9 

1.  28.      5,   10,8 

1..8.    J.    7,7 

6,8, 
6,90 
6.91 
6,ga 
6-91 

8 
8 
8 

B 

6.  40 

6.  50 

7-    0 

7.  10 

7.20 

38.  14.    8,5 
28.  14.    0,2 
38.  ij.  53,0 
33.  13.  43,9 
38.  13.  3s,S 

'5,5' 

'5,55 
'5,55 
'5,57 
'5,59 

8.  14,  40 
3.  14.  50 

11.38.     8 
M.  3ri.     8 
11.38.    8 
M.3S.     8 
ii.  28.     8 

33,1 
»7,4 

'6!3 
io,b 

.   22 
-=5 

,1 

1.  20.    5.    4,7 
1.23.     s.     1,8 
'.  38.    4.  58,9 
1.  38.    4.  56,1 
1.  38.    4.  53,3 

^.94 
6,94 

6.97 

S 

— 

7-  30 
7.  40 
7-  so 
ti.    0 

28.  .3.  27,8 
33.  ij.  19,6 
38.  .3.  11,8 
38.  13.    3,9 

'5,6, 
'5,03 
.5,6, 
15,' 7 

8.  15.  30 
8.15.40 

11.38.     8 

11.38.      7 

11.  a8.     7 

11-28.     7 

5.3 
49,4 

.33 

■»3 
.2+. 

40 

1.  38.    4.  50,6 
I.  36.    4.  ,S,o 
I.  38.     4.  45,4 
11.33.  4-42,8 

6,98 

6,q8 
6,9(, 

7,00 

SV^ 
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tf.  44. 

8.  34. 


8.  34. 
8.  35. 
8.35. 
8.  25. 
8.  2$. 


10 

40 

O 
10 
20 
30 


8.  25. 
8,  2|;. 
8.  26. 
8.  26. 
8.  26. 


40 

SO 
o 

10 

20 


8.26. 
8.  26. 
8.26. 
8.  27. 
8.  27. 


30 
40 

SO 
o 

10 


8.  27. 
8.27. 
8.27. 
8.  27. 
8.  38. 

8."  i'B." 
H.  3H. 
M.  2H. 
ri.  sH. 

?!.?.": 
H.  29. 
8.  39. 
8.  39. 
U.  39. 
H.  3g. 

ri.  39. 

*;• 


o. 
o. 
o. 


f. 


1. 
I. 

I. 
I, 


20 

30 
40 

so 
o 

10 

30 
30 
40 

?^. 

O 

10 

30 

30 
40 

SO 
o 

10 
30 

30 

40 

sO 
o 

10 
JO 

30 
40 

io 


r Awr.E  VII. 


|.>-i^»Tt>n* 


i  •. 


jS 

28 

28 


.28 
.28 
.28 
.28 
.28 


.28 
.28 
.  28 
.28 
.28 


.  28 
.  28 
.28 
.  28 
.28 


.28 
.28 
.28 
.  28 
.28 

.28 
.28 
.28 
.  28 
._28 

.  28 
.28 
.28 

.  28 
^28 

.  2'8 

.28 
.28 
.28 
.28 

.  28 
.28 
.28 
.28 
.28 

.38 
.28 
,38 
.38 


4 
4 

4 
4 


4 
4 
4 
4 


4 
4 
4 

4 


4 
4 
4 
4 


4 
4 
4 
4 
i 

3 
3 
3- 
3" 

i 

3 
3- 
3 
3 
J: 

3" 
3- 
3 
3 

3 

3- 

3 

3 

i 

3 
3 
3 
3 


42,8 
4CS5 

3r>« 

3^4 
33»i 


30,8 
28,6 
26,5 

24»4 
22,4 


20,  > 
18,6 
16,7 

i4i9 
X3»a 


"»S 
9>9| 
8,3 
6,8 

5»4 


4iO| 

2, 

i»4 
0,2 

S9iO 

S7t9 
56,9 
S5»9 
55>o 

53,3 
52,6 

5^9 
5^3 
$o»7 
50,2 

49,7 
49>3 

49,o| 

48,7 

4ar5 

48,41 
48,3 

48,2 
48,2 
48,2 

48,3 

48,5 
48,8 


,>f    fiff   Si  Ml' 

>v  iVni 

Mean 

or  for  i8iOj 

»  with  the  Secular  Variation, 

1 

n.rt  fs.v. 

1 

Equal  ioD. 

DiflT. 

s.v. 

Mean 

Equation. 

Diff: 

S.V. 

'=1  + 

Ar 

lomaly. 

+ 

+ 

Anomaly. 

+ 

+ 

3«, 

J*. 

D.    M. 

.H.      D.     M.     8. 

s. 

s. 

s. 

D.     M. 

S.      I).    M.     S. 

8. 

8. 

^         ^ 

17,00 

9- 

2.    0 

11.  28.  3.  48,8 

0,3 
0,4 
0,4 

0,6 

17,18 

9- 

10.      0 

II.  28.   5.      9,9 

3,1 
3,a 
3,3 
3,3 
3,3 

<9     A 

17,03 

-0 

17,00 

9- 

2.  10 

11.28.  3.  49,1 

17,18 

9- 

10.    10 

II.  28.  5     13,0 

17,0a 

a,4 

3,3 
2,3 

17,01 
17,02 

17,03 

9- 
9- 
9- 

2.  20 
2.  30 
2.  40 

II.  28.  3.  49,5 
II.  28.  3.  49,9 
11.28.  3.  50,4 

17,18 
17,18 
17,18 

9- 
9- 
9- 

10.  20 
10.  30 
10.  40 

II.  28.   5.    16,2 
II.  28.   5.    19,5 
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Obliquity. 

liquaiion 
of  Time, 

- 

K. 

s. 

s. 

s. 

s. 

s. 

s. 

Z—  ■o'^. 

+    o,o 

+ 

9,6 

+  0,00 

500 

•^     0,0 

—  0,0 

— 

9,6 

—  0,00 

T.^      3 

1,1 

9,6 

0,01 

510 

1,0 

I.I 

9,6 

0,01 

^^—1 .^ 

2,1 

9,6 

0,01 

520 

a,2 

a.  I 

9,5 

0,01 

"•— ^ 

3.1 

9.5 

0,02 

530 

3,4 

3,1 

9,5 

0,02 

.^^^^    T 

4ii 

9.3 

0,02 

540 

4,5 

4.1 

9,3 

0,0a 

^  ^m        » 

6,1 

9>a 

+    0,03 

550 

5,6 

I*  I 

9,a 

0,03 

-— " 

+ 

9,0 

0,04 

560 

-     6,6 

-     6,1 

— 

9,0 

-  0,04 

—  ^- 

7.0 

«,7 

0,04 

570 

2'^ 
8,7 

7.0 

8,7 

0,04 

2.  - 

8,0 

8.5 

0,05 

580 

8,0 

8,5 

<5,os 

_^- 

;      8,9 

8,1 

0,05 

590 

9,7 

8,9 

8,1 

0,0c 

1^^         ~^ " 

:  +  9,7 

7.8 

+    0,06 

600 

10,6 

9,7 

7,8 

-  0,06 

io,S 

+ 

7.4 

0,06 

610 

-   1^,5 

-   io,S 

- 

7,4 

—  0,06 

^ 

".3 

7,0 

0,07 

620 

12,3 

n,3 

7,0 

0,07 

--    - 

12,1 

6,6 

0,07 

630 

13,1 

ia,i 

6,6 

0,07 
0,08 

.     «        • 

",7 

6,1 

0,08 

640 

13,9 

12,7 

6,1 

• 

+  i3,+ 

S,7 

+    0,08 

650 

14,6 

13,4 

5,7 

0,08 

14,0 

+ 

S.a 

0,08 

660 

-   15,* 

~  14,0 

"" 

5,a 

—  0,08 

• 

i4iS 

4,6 

0,09 

670 

15,8 

i4,S 

4,6 

0,09 

•  * 

15,0 

4,1 

0,09 

,680 

16,3 

15,0 

4ii 

Of  09 

15,4 

3.S 

0,09 

690 

16,8 

15,4 

3»S 

Of09 

•     ^     « 

+  i5»7 

3.0 

+    0,09 

700 

i7,a 

15,7 

3,0 

0,09 

»^ 

16,0 

+ 

2.4 

0,10 

710 

-   '7.5 

-   16,0 

— 

a,4 

—  o,xo 

» 

16,3 

1,8 

0,10 

720 

'7.7 

16,3 

1,8 

QyXO 

^       • 

16,4 

^a 

0,10 

730 

'7.9 

16,4 

I, a 

0,10 

16,5 

0,6 

0,10 

740 

18,0 

i6,s 

0,6 

0,10 

^     :?..* 

+  i6,S 

+ 

0,0 

+  0,10 

750 

-   18,0 

i6,s 

-^ 

0,0 

0,10 

*"             ^«? 

i6,S 

— 

0,6 

0,iO 

760 

18,0 

-   1 6,5 

+ 

0,6 

—  0,IQ 

16,+ 

1,2 

0,10 

770 

'7.9 

16,4 

I,* 

0,10 

• 

16,3 

1,8 

0,10 

780 

^7^7 

i6,3 

1,8 

0,10 

■ « 

16,0 

2,4 

0,10 

790 

'7.5 

16,0 

2,4 

0,10 

«  » 

-h  15.7 

^^^ 

3,0 

+  0,09 

800 

-   17,2 

15,7 

3,0 

0,09 

•  • 

'5.4 

3,5 

0,09 

810 

1 6,8 

-   iS,4 

+ 

3,5 

—  0,09 

x5,o 

4»i 

0,09 

820 

16,3 

15,0 

4^1 

0,09 

A 
^ 

<4.5 

4,6 

0,09 

830 

'5,8 

14,5 

4,6 

0,09 

« 

14,0 

5.^ 

0,08 

840 

'5.a 

14,0 

5,a 

0,08 

o  ' 

^  13.4 

— 

S.7 

+  0,08 

8;o 

-    '4,6 

13,4 

5,7 

0,08 

k 

«-./ 

6,1 

0,08 

860 

'3,9 

-     13,7 

+ 

6,1 

—  0,08 

12,1 

6,6 

0,07 

870 

'3,' 

13,1 

6,6 

0,07 

i»?3 

7.0 

0,07 

8S0 

12,3 

11,3 

7,0 

0,07 

P  • 

1^.5 

7»4 

0,06 

890 

",5 

io,s 

7,4 

0,06 

1 

^^^ 

7,8 

+  o,c6 

900 

—   10,6 

9,7 

7,8 

0,06 

8,1 

0,05 

910 

9,7 
8,7 

^     8,9 

+ 

8,1 

—  0,05 

% 

S,o 

8,5 

0,05 

020 

8,0 

8,5 

0,05 

• 

r.o 

8,7 

0,04 

930 

H 

7,0 

8,7 

0,04 

t 

M 

9,0 

.      0,04 

940 

6,6 

6,1 

9,0 

0,04 

.  » 

T"       v^ 

— 

9.a 

+  0,03 

950 

-     5,6 

S,i 

9,a 

0,03 

1 

■ 

4,1 

9.3 

0,02 

960 

4,5 

-     4,1 

+ 

9,3 

—  0,0a 

h^ 

9'5 

0,02 

970 

3,4 

3|i 

9,5 

0,0a 

2fl 

9,6 

0,01 

980 

a,a 

a,  I 

9,6 

0>OI 

■tV^ 

1,0 

9,6 

0,01 

990 

1,0 

1,0 

9,6 

0^0  X 

f 

r     -V. 

.    -1-    o«o 

— 

9,6 

+  0,00 

1000 

—      0|0 

—    <v> 

+ 

9.6 

—  0^00 

^ 
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Continuation  of  Tab.  VIII. 

ScLAR  Nutation. 

TABLE  IX. 

Mean    Motion  of  the  Sun   in  Right   Ascensior 
Sidereal  Hours. 

for 

Months  and  Bays. 

Long. 

Ob!i(i, 

1 

Hours, 

Moiion. 

Minnies 

Motion. 

Minutes 

Motion 

Scconrls 

Motion. 

0.     9^83 

0.   19,66 
0.  29,49 
0.  39.3* 

3 
4 

s 

0,16 
0,33 
0,49 
0,6; 
0,82 

3' 
33 
33 
34 
J! 

5:08 
S.24 

5.4' 
5.57 
5.73 

1 

9 

0,01 

0,O3 
0,03 
0,04 

.  I  March. 

i' 
5  ApnI. 

U  Sept. 
38 
3  Oct. 

8 

-  o,'o 

0,1 

0,3 

+  0^4 

0,4 

0.4 
0,4 

■  0 

ao 

'4 
'9 

34 

p,7 
0,9 

0,3 
0,3 
0,; 

6 

8 
9 

I.  .8,64 
1. 28,46 
I.  38,29 

6 
7 
8 
9 

o,g8 
','5 

'.47 
t,64 

36 

11 

39 

40 

5.00 
6,06 

6,23 

6.39 

6,^5 

i3 

34 
27 
30 

0,0s 
0,06 
0,06 
0,07 
0,08 

1- 

3  jNov. 
8 

C.9 
1,0 

0,1 

+   0,, 

0,0 

'J 

'4 
'5 

..  48,13 
■■  57.95 
3.     7.78 
a.   t?,6i 
a.  2  7,44 

'3 

1,80 
'.97 

4' 
43 
43 
44 

45 

6,73 
6,88 
7.04 
7.2' 
7.37 

11 

39 

43 

+5 

0,09 
0,10 
0," 
0,1  I 

0,13 

16 

2t 

i3 

'.0 

o,9 
0.9 

0,1 

0,2 

■  6 

'9 

30 

a-  37.' 7 

3.    47,  [0 

3.   56,93 
3.     6,^6 
3-   -6,59 

16 

'7 
18 
'9 

2,6a 
3,78 
2.95 
3.11 
3.38 

46 

« 

so 

7,54 
7.70 

8,. 9 

48 
5' 
S4 

0,13 
0,14 

o,.6 

0,16 

6 

»7 
3  Dec. 

7 

0,8 
0-7 
0.5 

0.3 
0,3 

0.+ 

16 

33 

2Z 

0,3 

—  0,2 

0,0 

0,4 
0,4 

0,4 

23 
=4 

3.  26,43 

3.  46I08 

3-  55.9' 

4-  5.74 

33 
24 
25 

3.77 
3.93 
4,10 

S' 

s» 

S3 
S4 
SS 

8,3  S 
S,S" 
8,68 
8.8s 
9,0, 

37 

3  July. 
7 

27 

1  Juit. 
6 

+  o,s 
0.3 
0.5 

0,4 

0,4 
0.4 

s5 

28 
29 
30 

4-  '5.57 
4.  25,40 
4-  35.31 
4-  45.05 
4.  54.38 

26 
27 
28 
39 
30 

4,36 
4,4a 
4,59 
4.75 

S" 

9.'7 
9.3+ 
9.  so 
9.''>7 
9.83 

»3 

16 

0.7 
0,8 
0,9 

0.3 
0.3 
0,3 

1 

38 

3  Augusr, 
8 

30 
4  F.l,. 

0,9 

0,1 

—  0,1 

0,0 

SIdcrral 
Days. 

Jlolion. 

Si<Iere3l 
Day.. 

Motion, 

Sidereal 
Day.'. 

Moiiun.      1 

23 

9 
'4 

'Q 

0,9 
0,9 

+  0,. 
o,i 
0,1 

M.      s 

II.    M.      s. 

n.    M.     s.    1 

3 

4 

S 



mix 

'3 

■s 

0.  4 
0.  4 
0.  s 
0.  s 

0.  s 

J.  'S.o 

7.    lo,q 
..     6,8 

1; ,?:! 

ii 

I.  26.  30,0 
'■  30.  25,9 
I.  34-  2 ',8 
'■  38.   17,7 

39 
3S.P-. 

24 
.  .March. 
6 

0,8 
0,7 
0.!; 

0.3 
o-i 
0,4 

6 
7 
8 
9 

10 

a3-  35.4 
37.  51,4 
3'-  37.3 
35-  »3.' 
39.  19,1 

16 
'7 
18 
'9 

30 

J.  S4,S 
0.  ,6,3 
4-  4«.) 
8.  j8,. 

36 
37 
38 
39 
30 

1.  43.   13,6 
1.  46.    9,s 

'■  50-     5.4 
I.  S4-     ',3 
'■  57-  57.3 

'3 
18 

16 

0,3 
■f  0,0 

0.+ 

0.4 
+  0,4 

II 
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lABLK  X 

*                                              1 
k  *                                         1 

Continuation  of  TABLE   X. 

u\x\vM  Kquation,  ist  rart. 

Akovmknt  a. 

Lunar  Equation,  Second  Part. 

A. 

Fa|imtiuu 
A. 

A. 

Equation 
A. 

Abgumbnts.     Finst  Part,  and  Mean  Anomaly. 

^-"— -  • 

H 

// 

Mean 

o 

V^ 

500 

7»S 

Anomaly.  | 

0" 

I" 

2" 

3" 

4" 

11" 

12" 

,3" 

14" 

IS" 

10 
00 

8.0 

510 
520 

7,0 

8,4 

6,6 

S.     D. 

// 

II 

a 

U 

0        a 

if 

II 

ft 

M 

S^ 

8,9 

530 

6,1 

0.    0 

Q,2 

0,2 

0,2 

0,1 

0,1 

0,1 

0,1 

0,2 

0,2 

0,2 

40 

9'J 
9»« 

5  40 

5,6 

0.  20 

0,2 

0,2 

0,2 

0,1 

0,1 

0,1 

0^1 

0,2 

0|» 

0,2 

60 

S50 

5»a 

I.  10 

0,2 

0,2 

0,2 

0,1 

0,1 

0,1 

0,1 

0,2      0,2 

0^2 

10,) 

560 

4*7 

• 

i: 

10,7 
11, t 

580 
590 
600 

4,3 
3)9 

20 
IL    0 

0,2 
0,2 

0,2 

0,1 

o,x 

0,1 

0,1 
0,1 

0,1 
0,1 

0,1 
0,1 

0,1 

0,1 

0,1 
0,1 

0,ft 
0|1 

0,2 

0,2 

90 

leo 

11,9 

3,S 
3,1 

10 

0,1 

0,1 

0,1 

0«T 

0,1 
0.1 

0^1 

0  1 

0,1 

0,1 
0,1 

0,1 

0  I 

o,i 

0  T 

0,1 

0,1 

III     0 

O-l 

O-I 

0|I 

0^1 

no 

12,3       610 

a,  7 

XXXm        w 

IV.    0 

0,0 

0,1 

U,  1 

0,1 

0,1 

0,1 

0,1 

0,1 

ISO 

I2|6        620 

a,4 

10 

0,0 

0,0 

0,1 

0,1 

0,1 

0,1 

0,1 

0,1 

0,0 

<v 

130 
140 

13*0 

030 

2,0 

13^6 

640 

1,7 

IV.  20 

0,0 

0,0 

0,0 

0,1 

0,1 

0,1 

0,1 

0,0 

0,0 

<V> 

150 

650 

1,4 

V.    0 
VI.    0 

0,0 
0,0 

0,0 
0,0 

0,0 
0,0 

o,x 
o,x 

0,1 
0,1 

0,1      O.I 

0,0 
0,0 

0,0 
o»o 

OuO 

160 

13,8 
14,1 

14*3 

660 
670 
680 

i,a 
0,9 
0,7 

0,1 

0,1 

<SO 

VII.    0 

0,0 

0,0 

0,0 

0,1 

o>i 

0,1 

0,1 

0,0 

OyO 

0^0 

190 

i4t$ 

690 

0,5 

20 

0,0 

0^0 

0,1 

o>i 

0,1 

0,1 

0,1 

0,1 

0,0. 

<v> 

200 

14,6 

7OQ 

0,4 

VIII.    0 

0,0 

o>i 

0,1 

0,1 

0,1 

0,1 

0,1 

0,1 

0|« 

o^o 

AIO 

14,8 

710 

0,2 

%%o 

i4»9 

720 

0,1 

IX.    0 

0,1 

0,1 

0,1 

0,1 

0,1 

0,1 

0,1 

0,1 

Ofl 

0^1 

130 

14^9 

730 

0,1 

X.  10 

0,2 

0,1 

0,1 

0,1 

0,1 

0,1 

0,1 

0,1 

o»i 

0|» 

240 
250 

15,0 
15,0 

740 
750 

0,0 
0,0 

20 

0,2 

0^ 
0,2 

0,2 

0,2 

0,1 
0,1 

0,1 
0,1 

0,1 

0,1 

0,2 

0,2 

0|» 

XI.    0 

0,2 

0,1 

0,1 

0,2 

0,2 

260 

15,0 

760 

0,0 

0^ 

270 
280 

i4»9 
>4f9 
1418 
14,6 

770 
780 

0,1 
0,1 

» 

XI.  20 
XII.    0 

0,2 

0,2 

0,2 

0,2 

0,2 
0,2 

0,1 

0,1 

0,1 

o,i 

0,1 
0,1 

0,1 
0,1 

0,1 
0,2 

0,2 
0,2 

0^ 
0^ 

290 
300 

790 

8ao 

0,2 

■ 

1         1 

0,4 

. 

* 

310 

i4f5 

810 

O.S 

320 

i4ta 

820 

0.7 

330 

14,1 

830 

0,9 

' 

340 

13,8 

840 

1^1 

3  JO 

13,6 

85Q 

1.4- 

360 

i3»3 

860 

«.7 

370 

13,0 

870 

s,o 

. 

|38o 

12,6 

880 

2.4 

n  390 

»a»3 

890 

2.7 

■ 

400 

11,9 

900 

3.1 

410 

"i5 

910 

3,S 

■  420 

11,1 

920 

3,9 

■ 

1  430 

10,7 

930 

4.3 

440 

10,3 

940 

4,7 

450 

9,8 

9SO 

S.» 

f 

460 
480 

%9 

960 
970 
980 

6,6 

d 

490 

8,0 

990 

7»o 

m 

' 

500 

7»S 

1000 

B 

1 
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Continuation  of  TABLE   X. 

Lunar  Equation,    Thi.d  Part. 

Arguments.    M  and  A. 

A 

M 

0 

50 

,0. 

ISO 

.0, 

150 

300 

350 

400 

4SO 

500 

550 

600 

650 

700 

750 

800 

850 

900 

0,7 
0,6 

0,6 

950 

0,6 

0,5 
O'S 

000 

o,'4 
0,4 
0,4 

0,4 
0,4 

0.4 

o 

5c 

0,4 
0,4 

0,4 

0,2 
0,3 

0,3 

0,4 

0,4 
0.5 

0,5 

0,1 

s; 

0,1 
0,1 
0,: 

o"i 

0,1 
0,2 

0,1 
0,1 
0,2 

0,1 
0,1 

0,2 
0,2 

0.3 
0,3 

0,4 
0,4 
0,4 

0,6 
0.5 

0,7 
0,7 
0,6 

0,7 
o,7 
0,7 

0.7 
0,7 
0,6 

0,7 
0,6 
0,6 

0.7 
0,7 
0,6 

Oi7 
0,6 

150 
450 
300 
400 

0,4 

0.4 
0,4 

0,4 

0,4 
0,4 

0,2 
0,4 

0.3 

0,4 

o,a 
0.} 
0,4 

0,3 
0,4 
o,S 

0,3 
0,4 
0,5 

0,5 

0,4 
0,5 

0.3 
0,4 
0,4 

0,3 
0,4 
0,4 

0,4 
0.4 
0.4 

0.5 
o,S 
0,4 

0,6 

0.5 
O.S 

0,6 
0,5 
0,4 

0,6 
0.5 

0,4 

o,S 
0,4 
0,3 

0,5 
0,4 
0,3 

0,6 
0,4 
0,3 

0,5 
0,4 
0,4 

0,4 
0,4 

0,4 

0;^ 

O.S 
0,7 

0,6 
0.7 

0,6 

0,6 
0,7 

0,6 
0.7 
0,7 

0,6 

0,6 
0,7 

oil 

0,6 

0,4 
0.5 

0,5 

0,4 
0,4 

0,4 

0,4 
0,3 
0,3 

0.4 
0.3 
0,2 

0,3 
0,3 

D,2 

0,3 
0,2 
0,1 

0,2 

0,2 

0,1 

0,2 
0,2 

o,a 
0,2 

0,1 

0.3 
0,7 

0,4 
o,j 
0,3 

0,4 
0,4 
0,4 

450 
550 

0,4 
0.4 
0,4 

o.i 

0.5 
0.5 

0,6 
0,6 

0,6 

0.7 
0,7 
0.7 

0,7 
0,8 
0,8 

0,8 
0,8 
0,8 

0.8 
0,8 
0.7 

0,7 
0.7 
0,7 

0,6 
0,6 
0,6 

o,S 
O.S 
O.S 

0,4 
0.4 
0,4 

0,3 
0.3 
0,3 

0,2 
0,2 
0,2 

0,1 
0,1 

0,0 
0,0 

0,0 

0,0 
0,0 

0,0 
0,0 
0,1 

0,1 
0,1 

0,i 

0,2 
0,2 
0,2 

0.3 
0,3 
o,J 

0,4 
0,4 
0,4 

600 
700 

0,4 
0,4 
0,4 

0.? 
0,4 

0,6 
0,6 
0.5 

0,7 
0,6 
0,6 

0.7 
0,7 
0,6 

0,7 
0,6 
0,6 

0.7 
0,6 
0.5 

0,6 
0.5 
O.S 

0,6 
o,S 
0,4 

o,S 
0,5 
0,4 

0,4 
0,4 
0,4 

0,3 
0,3 
0.3 

0,4 
0,4 
O.S 

0,2 
0,2 

0,3 

0,4 

0,4 
0.5 

0,1 
0,2 

0,1 
0,1 
0,2 

0,2 

0,2 

0,1 

0,2 

0,3 

0,2 
0,3 
0,3 

0,2 
0,3 

0.4 

0,3 
0,3 

0,4 

0,4 
0,4 
0,4 

750 
800 
8so 

0,4 
0,4 
0,4 

0,4 
0,4 
0.3 

0,4 
0.3 
0.3 

0,5 
0,4 
0.3 

0,5 
0,4 

0,5 
0,4 
0,3 

0,4 

0.3 
o,» 

0,4 
0,3 
0,2 

0,3 
0.3 
0,2 

0,4 
0.3 
0.3 

0,4 
0.4 
0,4 

0,3 

0,4 

O.S 

0,3 
0,4 
0.; 

0,3 
0,4 

o,5 

0,4 

0,6 

0,4 
0,! 
0,6 

O.S 
0.5 
o,& 

0,4 
0,5 

O.S 

0,4 

0,4 
0,4 

900 
950 

0,4 
0,4 
0,4 

0.3 
0,= 

0,2 

0,2 
0,1 

0,i 

0,1 

0,2 
0,1 
0,1 

0,1 
0,1 

0,2 
0,1 
0,1 

0,1 
0,1 

0,2 
0,1 

0,3 
0,3 
0,2 

0,4 
0,4 

0.S 
0.5 
0,6 

0,6 
0,6 
0,7 

0,6 
0,7 
0,7 

0,6 
0.7 
0,7 

0,6 
°,7 

0,6 

0.7 
0,7 

0,7 
0.7 
0,7 

0,6 
0.7 
0.7 

°4 

0,6 

0.4 
0,4 
0,4 
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TABLE    XL 

Perturbations  produced  by  feniis. 

AuGiTMBNTs.     B  and  C. 
C 

B 

180 

190 

200 

a  10 

2« 

230 

340 

350 

260 

270 

380 

390 

300 

3'o 

330 

330 

340 

350 

j6o 

o 

■3.9 

'4.7 

t5',6 

i6':s 

'A' 

i8';8 

20,' 

",' 

33^3 

'3,4 

'4,3 

25.3 

's',8 

36;6 

27.2 

'7',6 

'7,7 

3  7',6 

37,6 

so 

12,9 

'3,3 

.4,0 

,4.6 

'Syi 

'6,4 

'7,3 

.8,6 

'9,7 

20,9 

3  1,9 

33,0 

34.3 

'4,9 

25.8 

36,6 

27,0 

37,4 

'7,7 

40 

12,6 

12,6 

'3i' 

'hi 

'4,4 

'5,4 

'6,5 

'7,3 

■8,3 

■9,4 

26,5 

2  ,.6 

=3,7 

23.7 

'4,9 

25,5 

36,3 

36,9 

60 

.3,6 

13,3 

13,3 

'3.2 

'3,4 

'3,5 

'4,' 

'4,6 

■5,' 

■6,3 

.8,. 

'8,9 

20,3 

",' 

22,3 

23,4 

'4,5 

'5,3 

80 

■Si4 

'4,6 

'4.3 

'3.9 

13.8 

'3,7 
'4,6 

.1,6 

■4.0 

'4,5 

'4.4 

■5,5 

.6,5 

'7.3 

18,3 

'9,0 

20,0 

2',' 

22,0 

23,' 
=0,8 

100 

'7f' 

i6,j 

'5,9 

'S.4 

'4,8 

'4,3 

'4.3 

'4,3 

T4? 

'5,0 

■5,5 

16,3 

^> 

W 

^ 

T^ 

130 

'8,s 

.8,0 

'7,3 

,6,9 

'«,! 

.6,3 

'5,6 

'5,3 

'4,8 

'4,8 

■5,0 

'4,9 

'5,0 

■5,3 

■5,9 

'6,3 

'7,o 

■7,7 

■8,5 

140 

'9.S 

'9.3 

.8,8 

'8.a 

'7,7 

'7,4 

'7,o 

.6,6 

'6,4 

■5,9 

'5,5 

'5,4 

'5,6 

■5,6 

■5,5 

'5,6 

'6,' 

■6,7 

■7,' 

i6o 

"3.S 

19,6 

19,2 

19,0 

'8,7 

'8,4 

.8,' 

'7,7 

'7,5 

■7,3 

'6,9 

.6,6 

'6,3 

'5,9 

'6,, 

.6,3 

,6,3 

.6,2 

'6,5 

180 

,8,3 

18,8 

19.0 

'9.0 

'8,9 

'8,6 

.8,5 

■  8,5 

■8,3 

■  8.1 

'7,9 

'7,6 

'7,5 

'7,3 

'7,0 

'6,9 

■6,7 

.6,8 

'6,9 

aoo 

'7.7 

'7,9 

i!lL 

IM 

'Al 

'8,3 

'ii 

'8,4 

.8,3 

'8,2 

■8,3 

'8,3 

'8,1 

18,1 

'7,8 

'7,7 
'8,3' 

■  7,6 

■8,4 

■8,3 

'7,7 
'8,3 

320 

.6,6 

16,8 

'?>' 

'7.5 

'7,' 

'7,4 

'7.5 

'7,6 

■7,8 

'7,8 

.8,0 

.8,0 

'8,3 

■  8,1 

'8,. 

240 

•5-7 

'!,8 

.6,0 

'6.' 

.6,1 

'6,3 

'6.4 

■6,5 

■6,7 

,6,9 

'7,' 

'7,3 

'7,3 

■7,7 

'7,5 

'8,0 

■8,3 

■8,4 

'8,6 

260 

J5,' 

IJ.O 

'5,' 

■!." 

'5,> 

'5.' 

'5,3 

■5,5 

■5,5 

'5.6 

'5,8 

'6,. 

16,4 

'6,B 

'6,8 

.6,9 

'7,4 

■7,7 

lB,3 

18a 

'5.! 

'.!,4 

'S,' 

'4.9 

'4,8 

'4,7 

'5,0 

■4,9 

'4,9 

'4i9 

'4,9 

'4,7 

■5,0 

'5,3 

'5.5 

■5.9 

.6,1 

'6,4 

16,8 

300 

.6,5 

.6,3 

'5,9 

'5.7 

'Ss 

'4,9 

'4,8 

■4,6 

'4,6 

'4.3 

'4,0 

'4,0 

'3,9 

'3,9 

'4,2 

■4,5 

'4,8 

■S,o 

'5,5 

320 

'7.5 

■  7,2 

'7.0 

't.S 

16,. 

'5,6 

'5,3 

'4,7 

'4,5 

'4.4 

'3,' 

'3,6 

'3,4 

'3,3 

'3,4 

■3,6 

'3,8 

340 

.8,3 

.8,2 

.8,2 

'7.9 

'7,5 

'7,3 

.6,8 

.6,6 

'6,0 

■5^ 

'5,3 

'4,5 

'4,3 

'3,7 

'3,1 

~3fi 

'2,7 

,3,6 

;j,6- 

360 

'8,4 

.8,6 

.8,8 

,8,8 

.8,8 

'S,7 

.8,4 

'7,9 

'7,5 

'7,o 

'6,5 

'5,9 

'5,4 

'4,9 

'4.3 

'3.7 

'3,o 

.3,6 

",3 

380 

'7.S 

.8,. 

.8,6 

'9,, 

";,3 

'9,5 

'9,5 

■  9,3 

'8,9 

'8,5 

'7,9 

'7,7 

'6,9 

'6,4 

'5,8 

'5.0 

'4.5 

■3,6 

'3,^ 

400 

16,0 

16,8 

■7.8 

'8,4 

'8,8 

'9,3 

'9,8 

.9,8 

30,. 

'9,7 

'9,4 

'9,' 

'8,6 

'8,' 

'7,5 

'7.0 

16,. 

'5,3 

■  4.8 

410 

■4,' 

15,0 

'5.9 

'6.9 

'7,7 

'8,5 

.9,0 

■9,5 

30,0 

30,3 

30,3 

30,3 

20,  ■ 

'9,4 

'9,0 

'8.9 

■  8,1 

■7.3 

■6,5 

440 
460 

'1,8 

12,9 

■3,8 

'4,9 

'6,0 

16,7 
■4,6 

Ihl 

■8,7 

.9,3 

iS^l 

30,1 

'0,4 

20,7 

30.7 

'.Sil 

30,2 

1*8. 

iSi 

^.6^ 

9.7 

.0,6' 

",7 

'3,6 

'3,8 

'5,9 

■  6,8 

.7,6 

.8,6 

'9,3 

'9,9 

20,3 

30.6 

3.,0 

■0.9 

20.9 

30,8 

2o,3 

480 

8,2 

8,8 

9.6 

'0.4 

".5 

",S 

'3,5 

■4,6 

■5.5 

■  6,6 

'7,7 

.8,5 

'9,3 

'2'9 

'0,5 

■0.8 

31,1 

3 ',3 

31.3 

Soo 

7.4 

8,1 

8,6 

9,4 

10,4 

",3 

■3,4 

■3,4 

'4,4 

'5,5 

'6,5 

'7,7 

'8.6 

'9,1 

'9,9 

■0,7 

3.,0 

31.4 

520 

6^3 

6,6 

7.0 

7,5 

8,0 

8,8 

9,3 

■  0,3 

12,3 

'!,3 

'4,3 

'5,4 

'6,4 

'7,6 

'8.4 

■  9,3 

.9,8 

30,6 

S40 

6,2 

6,0 

6,1 

6.S 

6,9 

7,4 

7,9 

8,6 

9,4 

10,1 

■s,t 

'3,' 

'4,3 

'S,3 

'6,3 

■8,3 

■9,3 

,60 

6,3 

6,1 

6,0 

6,' 

6,2 

6,5 

6,9 

7,3 

7,8 

8,4 

9,' 

■o,^ 

",9 

'3,' 

'4.' 

■5,3 

■  6,3 

■7.3 

580 

6^6 

6.3 

6,' 

S.9 

S,7 

5,9 

6,0 

6,7 

6,6 

7,0 

7,6 

8,4 

9,' 

9,9 

■0,9 

",9 

'2,9 

■4,^ 

■5,0 

600 

7,4 

7.0 

'.4 

6,1 

5,3 

5,5 

5,6 

5,6 

5,8 

6,' 

6,5 

6,8 

7,4 

8,' 

8,8 

9,9 

'0,7 

..,8 

13,8 

620 

8,7 

7,9 

7.3 

6,7 

6,' 

5,6 

5,2 

5,4 

5.3 

5,3 

5,5 

5,9 

6,3 

6,6 

7,3 

8,2 

8,7 

9,5 

'0,6 

640 

10,4 

9.5 

8.7 

7,8 

7,0 

6,5 

5.9 

5,6 

5,2 

4,9 

5,0 

S,o 

5,3 

5,5 

S,8 

6,4 

7,0 

7,6 

8.5 

660 

12,8 

■  o,s 

,f 

8,6 

7,7 

6,9 

6,3 

5,7 

5,4 

5,0 

4,8 

4,5 

4,7 

4,9 

5,' 

5,5 

6,0 

6,8 

680 

Li± 

.4,2 

'3.0 

■9,7 

9,6 

JA. 

7,6 

6,9 

6,3 
7,8 

5,6 
6,8 

5,^ 

4,8 

M. 

4.3 

-*,-- 

4,5 

-t6- 
4,0 

-ill. 

4,3 

700 

l8,s 

'7.3 

,6,0 

14^ 

'3,4 

'3il 

i',o 

'0,0 

■  ?3 

6.3 

5.6 

5,0 

"4,6 

4,3 

4,' 

720 

21,1 

10,2 

.8,8 

'7,7 

'6,4 

■'•' 

'3,9 

',5 

■0,3 

9.' 

7,9 

7,' 

y 

5.6 

4,8 

4,5 

4,2 

3,8 

740 

24,0 

23,8 

•".S 

zo,6 

'9,' 

'8,1 

'6,8 

'5,5 

■4,4 

.3,0 

■■.7 

■0,5 

9,4 

'■S 

7,3 

S'S 

"5 

t" 

4,3 

760 

25.9 

iS,a 

*4,3 

13.0 

",7 

'0,7 

'9,7 

■8,5 

■7,3 

■5,9 

■4.7 

■3,5 

3,3 

'0,8 

9,8 

8,9 

7,6 

6,7 

5.9 

780 

27,2 

fl6,i 

16., 

•  5.« 

'4,3 

'3,3 

33,3 

",' 

30,1 

■9,0 

■7.6 

'6,J 

5,' 

'4.0 

'3.6 

11,6 

'0,3 

9,2 

8,' 

800 

28.2 

27,3 

a  7.3 

'6,7 

'5,9 

■5.' 

34.4 

'3,4 

33,3 

^■,3 

52:1 

19,3 

a^ 

i<« 

'5.4 

1+13 
'7,3 

i3^_ 
'5,9 

■,9 
4,6 

.0,3 
'3,6" 

8zo 

28,1 

28,0 

27.9 

S7,7 

•7,' 

'6,5 

35.9 

'5,' 

«4,4 

23,3 

33.3 

31,6 

0,4 

'9,4 

.8,3 

840 

i8,. 

a8,. 

«7.9 

'7,9 

»7,6 

'7,3 

16,6 

'5,8 

35,0 

'4.3 

23,5 

3,4 

3. .6 

'0.5 

'9,4 

'8,4 

7,3 

.6,4 

fi6o 

=7.4 

^7.7 

27-9 

28,0 

'>7,9 

'7,7 

'7ls 

'7,' 

36,8 

36,4 

'5,5 

.4,8 

4,3 

'3.3 

",S 

30, 5 

9,6 

'8,4 

880 

26,5 

27,0 

»7.3 

»7,S 

»7,8 

38,0 

'7,7 

'7,5 

37,3 

27,0 

'6,5 

3V 

5.5 

'4,7 

'4,. 

33,3 

23, 0 

',4 

30,4 

900 

as,o 

25.7 

j6,j 

'6,9 

'7,3 

'l'^ 

'7,6 

.7,8 

'7,9 

37,6 

'7,' 

36,7 

6,5 

3" 

'5.3 

34,6 

31,9 

3,0 

33, 0 

9:0 

£3,0 

30,8 

'3.9 

'4.9 

'5,7 

'6,2 

'6,9 

'7,3 

U!L 

37,5 

27,6 

'7.7 

27,5 

7,2 

■6,3 

?iL?- 

lilL 

4.3 

33,i 

940 

2[,9 

'3.0 

'3,9 

'4,7 

'5,7 

l6,i 

6,7 

37,3' 

'7,4 

'7,7 

thV 

7,6 

27.5 

17,1 

36,6 

36,3 

5,6 

'5,5 

960 

'7.9 

'9.5 

so,5 

".7 

32,7 

33,9 

'4,7 

'5,4 

26,3 

36,6 

37,2 

'7,5 

7,7 

27,7 

■7,6 

37,4 

37,' 

7,0 

36,3 

980 

•S,6 

.6,8 

,7,6 

'9.3 

30,3 

21,4 

13,6 

3,7 

24,6 

'5,3 

■5,9 

36,8 

7,3 

'7.5 
26.1 

■7,7 

■  7,8 

'7,6 

7,5 

37.. 

1000 

^3^ 

'4.7 

jA 

'6,5 

'7,6 

'8,8 

0,' 

',' 

23,3 

-3,4  24.3 

25,3 

5,8 

■7,^ 

•7,6 
330 

27,7 
^0 

7,6 

27,6 
j6o 

= 

180 

1.91 

MO 

'30 

340_ 

m. 

360      370  [280 

190      3(50 

3'o 

jio_ 

(46^ 
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I                                                     TABLE  XL 

jl                                                 Pciturbations  produced  by  Venus. 

11                                                               Arguments.     B  and  C. 

* 
■ 

B 

360 

370 

380 

390 
26,7 

400 

410 

420 

430 

440 

450 

460 

470 

480 

490 

500 

510 

520 

530 

540 

" 

// 

Si 

// 

// 

it 

// 

1/ 

tf 

tt 

// 

// 

// 

tt 

1 

o 

27,6 

37»7 

27.3 

26.2 

^5.5 

24.7 

23,8 

23.' 

22,3 

21.3 

20,2 

'9.3 

18,3 

'7.4 

16,6 

'5.7 

15.0 

14.2 

1 

ao 

27.7 

27.8 

27,8 

27,6 

27.4 

26,8 

26,2 

25,6 

24.8 

24,0 

23.' 

22,0 

20,9 

20,2 

19,1 

18,2 

'7.' 

10,2 

'5.5 

40 

26,9 

27.3 

27,6 

27.9 

27.9 

27.7 

*7'S 

^7.' 

26,3 

25,6 

24.9 

24,0 

23,2 

22,0 

20,8 

20,1 

18,9 

'7.9 

27.1 

1 

60 

^I'i 

26.0 

26,8 

^7.' 

27.5 

27.9 

27,8 

27*7 

17.3 

^7.' 

26,7 

25,9 

25,0 

24,0 

23,2 

22,0 

20,7 

'9.9 

18.9 

! 

80 

13*1 

24.0 

25,1 

25.9 

26.5 

27.3 

^7.5 

27.9 

28,2 

28,0 

27,6 

^7.5 

27,2 
a  7.4 

26,4 

25,6 

24.' 

23,2 

22,1 

20,8 

!: 
1 

1 

100 

20,8 

21,8 

^2,6 

23,6 

24,6 

^5.5 

26,2 

26,7 

27,2 

^7.5 

27,6 

27,8 

27.2 

26,8 

26,3 

»5.4 

^4*5 

»3.S 

120 

i8,s 

19.6 

20,6 

a'.S 

22,4 

23.2 

24,1 

25,1 

25,8 

26,4 

26,9 

27.3 

»7.5 

*7.5 

27,6 

27,1 

26,8 

26,3 

26^9 

i' 

140 

17.1 

17.9 

18,6 

'9.3 

20,3 

2M 

22,0 

22,9 

^3.7 

24.7 

»5.5 

26,0 

26,7 

27,0 

27.2 

^7.4 

27.3 

a7.4 

1- 

160 

16,5 

»7>» 

'7.4 

18,1 

18,8 

'9.3 

20,1 

21,0 

21,9 

22,6 

23.5 

24,2 

25,1 

25,6 

26,1 

26,7 

26,9 

»7.3 

27.1 

1 

180 

16,9 

'7'0 

17.1 

'7.4 

i8,o 

18,4 

18,9 

19.4 

20,1 

20,7 

21,2 

22,2 

23,0 

23,8 

24,^ 
22,8 

25,0 

*5.7 

26,3 

26,7 

1 

i 

200 

i7»7 
18,3 

17,5 

'7.7 

'7.7 

17.6 
18,3 

18,1 
'8,3 

18,3 

18,7. 

19,2 

19.7 
'9.3 

20,1 
'9.5 

20,8 
20,0 

21,5 

20,4 

22,2 
21,0 

^3,5 

24.1 

»4.7 

»5»s 

220 

18,2 

18,3 

'8,3 

18,6 

18,7 

18,9 

20,8 

22,0 

22,6 

25,2 

%lA 

240 

18,6 

18,8 

18,9 

18,9 
18,8 

18,9 

19.0 

19,2 

19.' 

19.^ 

'9.5 

19.6 

'9.7 

19.9 

20,4 

21,2 

21,6 

21,8 

»a,a 

1 

1 

260 

18,2 

18,5 

18,7 

19,0 

'9.3 

'9.5 

19.6 

19.9 

'9.9 

20,0 

20,1 

20,2 

20,3 

20,6 

21,2 

21,4 

»^7 

22,9 

\ 

280 

16,8 

«7.4 

'7'9 

18,3 

18.7 

19,1 

'9.3 

19.8 

20,0 

20,2 

20,4 

20,6 

20,8 

20,8 

21,0 

21,1 

21,3 

»i'4 

22.5. 

t 
1 

300 

I3'8 

15.8 

16,2 

16,6 

17.6 

18,1 

18,5 

19.2 

'9.4 

19.9 

20,6 

20,8 

20,9 

21,0 

21,5 

a'.7 

21,7 

22,0 

»2,0 

1 

i 

320 

'4.2 
12.9 

14.6 
13^0 

'S.' 
'3.3 

15.6 

16,2 

16,8 

'5.5 

18,3 

18,9 

19.5 

20,1 
18,6 

20,8 

21,2 

21,5 

21,6 

22.0 

22,3 

22,5 

540 

12,6 

'3.7 

'4.4 

'4.9 

16,2 

'7.' 

18,0 

'9.4 

20,2 

20,8 

21, s 

21,0 
20,6 

22,1 

22,6 

1 

560 

«2,3 

12,1 

11,9 

12,0 

'».3 

'».S 

13.0 

'3.4 

14.2 

'4.9 

'5.7 

16,5 

'7.3 

18,4 

'9.5 

20,0 

"1 
19.0 

22«» 

380 

»3.i 

12.5 

11,9 

11,6 

"'S 

".4 

11,6 

".7 

'2,3 

12,7 

'3.3 

14.0 

15,0 

15.9 

16,9 

17.8 

18.6 

20,6 

400 

ij,8 

»3.9 

'3.' 

'a.5 

".7 

11,2 

11. 1 

10.9 

11,0 

11,1 

11,4 

12,0 

12,6 

'3.2 

14.2 

'5.4 

16,2 

'7.3 

18,1 

420 

«2'|*«5>7 

15.1 

'4.3 

"3.4 

'a.5 

".7 

11,1 

10,8 

10,8 

10,5 

10,6 

10,7 

11,2 

12.0 

'^.5 

'3.5 

'4.5 

iS»6 

440 

28,6 

17.9. 

17.1 

i6»i 

15.6 

'4.4 

'3.5 

12.8 

11,9 

11,1 

10,6 
12,0 

10,3 
11,1 

10,3 

10,2 

10,3 

10,5 

".3 

12,0 

12,9 

460 

20,3 

19.8 

'9'3 

i8,s 

17.6 

16,8 

'5.9 

'4.7 

'3.7 

12,9 

10,9 

10,1 

9.9 

9.9 

9.9 

10,1 

10^7 

480 

21.2 

21,1 

20,8 

20,3 

'9.7 

19,1 

18,3 

'7.4 

'6,4 

15.0 

14.' 

13.2 

12,2 

11,4 

10,7 

10,1 

9.7 

9.S 

9^8 

SCO 

»M 

21,4 

ai.4 

2'.3 

21,1 

20,8 

20,0 

'9.5 

18,8 

17.8 

17.0 

'5.7 

'4.4 

13.6 

'a.5 

11,6 

10,9 

10,2 

520 

20,6 

21,2 

ai.7 

21,7 

21,5 

21,5 

21,4 

21,1 

20,5 

19.8 

19,1 

18,2 

17.6 

16,2 

K,i 

'3.9 

12,9 

12,9 

2p»9 

540 

i9'» 

20,0 

20,7 

21,1 

21,8 

22,0 

21,8 

21,7 

21,5 

21,2 

20,9 

20,3 

19,6 

18,6 

18,0 

16,7 

'5.4 

'4.5 

'3»2 

c6o 

17,2 

18,4 

19,0 

20,0 

20,8 
19.1 

21,1 
19,9 

a'.7 
20,8 

21,9 

22,2 

22,1 

21,9 
22,2 

21,7 
22,3 

21,1 

20,4 

19,8 

19,0 

18,2 

»7.a 

269O 

580 

"5'o 

16,0 

'7.3 

18,2 

21,1 

21,7 

22,0 

22,1 

21,8 

21,5 

20,9 

20,3 

'9.3 

28,6 

600 

12,8 

13.9 

i5»i 

15,9 

'7.2 

18,0 

19.0 

'9.9 

20,6 

a'.3 

21,8 

22,0 

22,4 

22,4 

22,2 

22,2 

^'.5 

22,2 

20,6 

620 

xo,6 

»^>5 

12,7 

^hl 

14.9 

16,0 

'7." 

18,3 

19.' 

19,9 

20,8 

21,3 

22,0 

22,3 

22,4 

22,4 

22,3 

2a,3 

22»9 

640 

I'l 

9S 

10,4 

".3 

12,3 

'3.7 

'4.9 

16,0 

'7.' 

18,1 

19.0 

'9.9 

20,7 

21,7 

22,0 

22,3 

22.6 

22,5 

22,0 

660 

6,8 

7.4 

8.2 

9.' 

10,1 

11,1 

12,2 

'3.6 

14.6 

15.8 

'7.' 

18,1 

19.0 

20,0 

20,8 

21.3 

22,1 

22,3 

22,6 

680 

5»« 

^>7 

6,4 
4.7 

7.' 
S.' 

7.9 

8.7 

9.7 
7.4 

11,0 

12,1 

'3.' 

14.' 
".5 

'5.7 
13.0 

16,8 
14,1 

18,0 
'5.a 

19.0 
16,8 

19.9 
'7.9 

20,8 

21,5 

22,2 

700 

4*2 

4»4 

5.8 

6,7 

8,4 

9.4 

10,6 

18,8 

20,0 

22,2 

720 

3.8 

3,8 

3.8 

4.0 

4.4 

4.8 

5.4 

5.9 

6,9 

8,0 

9.' 

iO,l 

"  5 

'a,7 

'3.9 

15.0 

16,4 

'7.9 
14.8 

28,6 

740 

4.3 

3'9 

3.8 

3^7 

3.6 

3.8 

3.9 

4.4 

4.9 

5.7 

6,4 

7.4 

8,9 

9.8 

10,9 

12,2 

13,6 

26,2 

760 

S'9 

S.I 

4.4 

4,0 

3.6 

3.4 

3.4 

3.5 

3.9 

4.3 

4.7 

5.2 

5.9 

6,8 

8,0 

9.3 

'0,3 

11,8 

13^2 

780 

8,1 

7.1 

6,1 

5.3 

4.6 

4.' 

3.7 

3.3 

3.3 

3.' 

3-4 

3.6 

4.' 

4.9 

5.6 

6,4 

7.5 

8,6 

9.9 
6,9 

4.8 

1 

800 

20,8 

9' 7 

8.5 

10,1 

6.5 

9.0 

5.6 
8,0 

4.9 
6,9 

4.2 
6,1 

3.8 
5.3 

3.4 

3.2 

3.' 
3.7 

3.' 
3.' 

3.3 

4.4 

4.8 

5.5 
3.6 

6,1 
3.9 

820 

11  fi 

12,5 

11,2 

4.7 

3.9 

3.' 

3.2 

3.' 

840 

16,4 

'v' 

'3.7 

'2,9 

".7 

10,6 

9.5 

8,6 

7.5 

6,6 

5.7 

4.9 

4.4 

3.7 

4.6 

3.2 

3.2 

3.' 

3.4 

860 

18,4 

n>s 

16,6 

'5.4 

'4.3 

13.' 

12,1 

'1,1 

10,0 

9.' 

7.9 

7.0 

6,3 

5.5 

4.' 

3.6 

3.4 

3.3 

880 

20,4 

19*^ 

18,7 

'7.5 

16,6 

15,6 

'4.5 

'3,6 

12,5 

".5 

10,4 

9.5 

8,6 

7.6 

6,7 

5.9 

5.a 

4. 5 

4.1 

900 

22,0 

21,1 

20,2 

'9.4 

18,7 

'7.7 

'6,5 

'5.7 

'4.7 

13.8 

12,5 

11,9 

10,9 

10,0 

9.' 

8,3 

7,2 

6j 

5.8 

920 

23.6 

22,7 

21.7 

21,1 
22,4 

20,1 

19.4 

18,4 
'9.9 

'7.5 

16,7 

15,6 
'7.3 

14.8 
16,6 

'3.9 
'5.7 

'3.' 

12,1 

11,2 
'3.' 

'0,3 
12,4 

9,6 

".5 

8-7, 

10,8 

7.7 

940 

»4.i 

23.4 

21,4 

20,6 

19.0 

18,2 

14.8 

14.' 

9f8 

960 

26,2 

aS'6 

24^7 

»4..' 

23.3 

22,3 

21,3 

20,6 

19.0 

18,9 

'7.9 

'7.' 

16,3 

'5.4 

14.6 

'4.0 

'3.2 

12,6 

22,7 

980 

27.1 

26,7 

26,3 

*!'* 

24.9 

23.8 

^3.4 

22,2 

21,0 

20,4 

'9.4 

18,6 

^7n 

16,8 

16,2 

'5.2 

H.5 

'3.9 

'3*» 

1000 

27,6 

^h7 

^7.3 

26,7 

26^2 

25.5  a4.7 

23,8 
430 

23,1 
440 

22,3 
450 

21,3 

20,2 

'9.3 
480 

18,3 

17.4  16,6 

'5.7 

25,0 

14.* 

I360 

370 

380 

390 1 400 

410    420 

460 

470 

490 

500    510 

520 

530 

S40 
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TABLE   XL 

Perturbations  produced  by  f^enus. 

Arguments.     B  and  C. 
C 

B 

S40 

5  so 

S6o 

S70 

i!!. 

590 

600 

610 

620 

630 

640 

650 

660 

670 

680 

690 

700 

710 

720 

o 

ili.a 

'3,6 

'3>' 

12,3 

'''.7 

'M 

10.8 

10,3 

9.S 

9,1 

8.4 

'7.9 

7,4 

'7.0 

6.6 

6,3 

5.9 

S-s 

5,4 

30 

'5.5 

'4.7 

14.1 

'3.3 

12.7 

II. s 

".3 

'0.7 

10,4 

9,8 

9,4 

8.9 

8.S 

7.9 

7i7 

2'' 

i'' 

6,6 

40 

'7.' 

'S-9 

K-i 

'4.4 

'3.7 

'3/3 

■  a,3 

13,0 

".5 

ti.o 

10.7 

10,3 

1 0.0 

9.6 

9.3 

8,9 

8.5 

8.1 

V 

60 

18.9 

'7  7 

16,8 

'5.8 

'4.9 

14.0 

'3.3 

[2,7 

11,6 

10,9 

10,5 

9.8 

9' 5 

9,2 

8,9 

80 

io,8 

ao,o 

■8.7 

1:3.. 

16,6 

'5,6 

i4.« 

13^ 

'-■9 

'2.4 

11,8 
12,6 

■'■3 

■0.9 

107 

'0,3 

9.9 

*a 

-2i 

il 

100 

*3.5 

31,2 

10,9 

30,0 

18,6 

.7.6 

16,6 

1 5.4 

14.4 

'3.4 

13,1 

"■5 

11,0 

10,6 

10,2 

9.9 

9.6 

25.+ 

24.6 

23.7 

22,4 

1S.6 

17.7 

'6,4 

'5.3 

'4.3 

'3.2 

"3,4 

11,6 

1 1.2 

'o,6 

".,' 

9,6 

140 

16,9 

16,3 

='5.4 

24.6 

23.9 

22,6 

It, I 

20.1 

'8,9 

'7,7 

'6,5 

'S.a 

14.2 

13,0 

12,3 

ii,6 

'0,3 

9,9 

160 

?2:; 

37.0 

26,9 

364 

»s.s 

24.7 

=3.<) 

2S.9 

21,5 

20.4 

19,2 

'7.9 

16,6 

'53 

14,1 

'3.' 

'2,0 

".a 

io,5 

180 

16,8 

27.0 

26,S 

26.6 

26.2 

•I;: 

24.H 

23.9 

33,9 

31.6 

30,6 

19.' 

18.0 

'6,7 

'S.S 

'4,3 

12,9 

12,0 

aoo 

'S-S 

ijM 

26.3 

26.6 

26,6 

266 

26,0 

25,6 

24.9 

24-0 

31,9 

2', 7 

20,8 

[Sll 

.8,; 

•M. 

■5.5 

'4.4 

uo 

^3,8 

14-5 

25.0 

35.4 

2S.8 

26,0 

26.2 

36,3 

36,1 

25.8 

25.3 

24,9 

24.1 

23.' 

21,2 

2D,9 

'9.7 

'8,3 

'7,' 

2+0 

32,3 

22,6 

33,' 

23.3 

23.9 

34.2 

34.6 

15.1 

2;,i 

^5.3 

25,3 

35.1 

247 

24.3 

24.0 

23,0 

21,9 

21,3 

20.2 

260 

ai.9 

33.2 

23,3 

22.7 

2i>' 

=3,3 

33,6 

^3,9 

24.3 

24.  S 

24,7 

34.8 

24.9 

34.6 

24. 3 

23,8 

'3.4 

22,9 

21.6 

a8o 

21.S 

3I.S 

23,0 

13.3 

23.7 

23,0 

23.3 

33,6 

23.9 

34.2 

24.7 

34,8 

25.0 

24.9 

24,9 

24,8 

24,4 

24,0 

'3.5 

300 

aa.o 

23,1 

32,1 

13,3 

13,4 

23,6 

!3,8 

33.0 

23.3 

33.4 

23,3 

34,0 

24,1 

Itl 

.4.5 

24,6 

'4.5 

24,4 

24.0 

320 

32,? 

32^ 

23,6 

23,7 

32,8 

22.8 

22^ 

ij.o 

^3.' 

23,3 

23.4 

=3.3 

23.6 

24,0 

'3,9 

'4.2 

24,2 

'4.2 

340 

za,6 

23,0 

33.3 

^3.4 

33.3 

23.4 

23,5 

33  5 

33.S 

23.4 

23.S 

23.6 

33,6 

■3,S 

"3.5 

23.6 

»3.9 

23,8 

23,8 

360 

2S.2 

22.7 

33.0 

23.7 

23.7 

24,0 

34.3 

34,2 

24.3 

34.2 

34.2 

34,0 

23,7 

»3.9 

24,0 

23.? 

■3,7 

23,6 

23,6 

380 

20,6 

21,5 

23.3 

12,9 

13.5 

23.9 

24. 5 

24.6 

24,8 

25.' 

24.8 

24.9 

35.0 

^4,9 

24,6 

24.S 

'4.5 

24,3 

24.0 

400 

18,1 

'9.2 

30,3 

21,4 

33.4 

23,0 

=3.7 

243 

34.7 

35.0 

25.4 

25.7 

35.7 

»s.s 

26,3 

2S.4 

'5.2 

'4,8 

.4.6 

4ao 

15,6 

16.7 

'7.7 

18.7 

33.0 

23-7 

34,6 

35,0 

25,7 

36,1 

26.3 

26,5 

26,2 

26.0 

25,9 

440 

l±Z 

13.6 

"4.7 

I6.Q 

'?o 

^ 

'9-5 

20,8 

2'.7 

?2.7, 

23.7 

2^6 

25.4 

a6.o 

2^ 

26,7 

26,9 

'7.0 

26.9 

460 

10  ; 

".3 

12,3 

13.0 

14,0 

'S.' 

.6,5 

'7.« 

I'i'O 

30,l 

21,4 

22,3 

33,5 

«4.8 

3?,4 

26,. 

'6,7 

27,' 

'7.3 

480 

9.7 

9.9 

10.2 

10,7 

".7 

12,5 

'34 

'4i5 

'5.6 

'7.0 

8.5 

■9.7 

30,9 

22,1 

23,2 

'4.4 

'5.4 

26,2 

26,8 

joo 

9,« 

9-4 

9.3 

9.6 

9.8 

11,1 

12,0 

130 

'3.8 

4.9 

.6,3 

'7-9 

.9." 

20.S 

21,6 

23,9 

24,2 

25.1 

Saa 

io.9 

10.3 

9,8 

9^5 

9.a 

9.2 

9.6 

9.8 

'0,5 

"'1 

3,4 

'3.4 

14.4 

'5-? 

'7.' 

'8,4 

'9,9 

21,2 

22.J 

S40 

12,3 

"-3 

'O.J 

10,  [ 

9,5 

9.3 

9-0 

9.2 

9.6 

0.3 

n,9 

12.8 

3-9 

'S.' 

'6.5 

'7.9 

'9,4 

S6o 

i6!o 

la 

3.7 

/a.  7 

iliL 

10^ 

10,2 

-&!?_ 

-2il 

9.' 

9>' 

9.4 

'°.o 

10,6 

dd. 

'2,4 

'3.3 

'4.5 

'6.0 
'2.7 

S8o 

i8,& 

■7.3 

6.S 

'54 

14.0 

'2,9 

3,2 

'.3 

0.4 

9.9 

9.4 

9.0 

9.2 

9.3 

9-7 

'0,4 

11,0 

12.0 

600 

10,6 

19,; 

9.1 

'7.r 

16,8 

,S.8 

4.4 

3,3 

2.S 

1,6 

0,8 

fO.I 

9,6 

9.4 

*; 

9.3 

9.9 

10.0 

'0,8 

6a  0 

b.,9 

21,5 

10.9 

9.3 

18,0 

6,9 

6,1 

4.9 

3.7 

2.7 

10.4 

9,8 

9.S 

9.5 

9,3 

9,7 

640 

23,6 

23,4 

22,0 

31,6 

10,3 

9.6 

8.4 

7.4 

6.5 

5-3 

14.2 

'3.1 

2,1 

'.3 

.0,6 

'0,1 

9,6 

9.5 

660 

22,6 

12,8 

2.7 

32,6 

11,8 

21,3 

0,6 

9.9 

8.7 

7.8 

6.7 

5.6 

4.4 

3.4 

'2,4 

".7 

".0 

10,2 

680 

aiTT 

13.6 

3.7 

33.0 

13.0 

22,8 

2,4 

2,0 

2',S 

ID^ 

0.2 

j^ 

8,1 

.7,0 

S.8 

'4.7 

'3.7 

13,8 

12.0 

700 

2', 5 

3,2 

23,6 

23,9 

23,0 

13.2 

3.1 

2,6 

3,3 

'.7 

10.5 

9,3 

u 

'7.3 

■  6,0 

H'O 

14,' 

jao 

18,6 

9.7 

0,8 

21,6 

12,3 

22,7 

13.0 

3.3 

3,2 

13.4 

3,' 

12^4 

21,9 

11,3 

0.8 

'9.5 

;8,s 

'7.6 

6,4 

740 

■  6.2 

7.S 

3.7 

9-5 

0,6 

11,6 

2,3 

2,8 

3.2 

3.4 

3.6 

23.6 

23,3 

2,8 

2i2 

2  ,,6 

'9,9 

8,8 

760 

I3.Z 

4.5 

5.9 

7-4 

8,2 

ti 

0,5 

1,4 

2.5 

2,8 

3,3 

13.7 

13,6 

3.8 

3,5 

23,3 

'2,7 

j',8 

",3 

780 

9.9 

3,6 

4.0 

5.6 

8,1 

9.3 

0,4 

'.3 

2,3 

13.0 

13.3 

'3,7 

3.8 

24,0 

'3,8 

'3,5 

23,0 

800 

6,9 

/■9 

94 

°-7 

2,1 

3-4 

4;  9 

6^ 

77 

-2:i. 

0,1 

1,2 

2.9 

3.4 

23,6 

'4.' 

24,2 

'3.9 

830 

+.8 

S'7 

6,5 

7.5 

8.7 

0,0 

'■5 

3,9 

4.3 

5.« 

"tT 

TV 

10,0 

=.9 

a.o 

'2,7 

3.5 

23,9 

4.0 

840 

3.4 

3-7 

4.' 

S.o 

6,2 

7'0 

8,3 

9.5 

0,8 

3.3 

3.8 

5.2 

6,6 

8,1 

9.S 

20,6 

',7 

22,6 

3.3 

Sbo 

3.3 

3a 

3.4 

i.4 

4.0 

4.S 

5.6 

6,8 

7.7 

8,8 

'-5 

3,2 

47 

6.0 

7.4 

9.0 

',3 

tiSo 

4'' 

3.8 

3.5 

3.4 

3>4 

3.6 

3.9 

4.4 

5,2 

6,1 

7.2 

8.3 

9.7 

0,9 

».s 

4.1 

5.4 

6.8 

8,2 

900 

S-3 

S.' 

4.4 

4-a 

3.8 

3.6 

3.6 

3.6 

3.9 

4.2 

5.0 

5-7 

6.6 

7,8 

9,1 

•..3 

'.8 

3,4 

4,8 

920 

6,9 

6.3 

5.8 

±L 

4.6 

4.a 

i£ 

3-9 

i^ 

4.0 

±1. 

±L 

J/± 

6^ 

7.3 

8,6 

_,£ 

'.2 

940 

"^ 

9." 

8,3 

7.0 

6,» 

6,3 

59 

•^.L 

4.6 

4.4 

4.2 

4.3 

4.3 

4.3 

4,9 

s.,' 

6,3 

7,0 

8,0 

960 

11,7 

1,0 

D.l 

9.6 

8,8 

8,1 

7.S 

6,9 

6.3 

5.8 

I'l 

4,7 

4,7 

4,6 

4.6 

4.6 

4,9 

5,4 

6.0 

980 

'3.' 

=.s 

1,8 

1.3 

o.S 

9.7 

9-3 

8-7 

7.9 

7,4 

6,8 

6.4 

6,0 

!.6 

S.» 

!'° 

4,9 

5,' 

5.' 

iiii 

i.-^ 

3' 

2,3 

'.7 

■■3 

0.8 

0.2 

.ill 

9-' 

8.4 

7.9 

7.4 

7° 

6,6 

6,3 

5,9 

s.s 

5.4 

54° 

ss?J 

Sbo_ 

jTg 

^ 

590  1  600 1 

6>o 

lao 

M 

^ 

As° 

660 

670  r 

6B0 

690^ 

700^ 

Tiol 

7'o' 

(*») 
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TABLE   XL 

Perturbations  produced  by  ycmis. 

Arguments.    B  and  C. 
C 

■B 

720 

730 

740 

750 

760 

770 

780 

790 

800 

8.0 

820 

8jo 

840 

111 

860 

ill 

880 

890 

900 

^ 

h 

s.s 

s.e 

6,0 

•^,3 

h 

'7,6 

8,4 

9',  3 

10,4 

">7 

12,9 

'4,5 

'M 

.6,9 

.8,2 

'9,1 

30,2 

21,4 

20 

6,3 

6,0 

6,' 

0,1 

6,2 

6,5 

6,9 

7,7 

8,3 

9,4 

10,2 

12,4 

'3,6 

14.9 

.6,2 

17.3 

.8.6 

40 

2'^ 

M 

I'' 

7-0 

^'l 

6,6 

6,8 

6,8 

6,9 

7,7 

8,5 

9.3 

10,2 

.0,9 

'3,3 

'4.2 

'5,5 

60 

8,9 

8,8 

8,3 

8,1 

7,8 

7>6 

7,4 

7,4 

7.3 

7,4 

7,4 

7,7 

8,3     8,7 

9,5 

10,1 

io,S 

..,6 

'2.7 

80 

9,6 

Jll 

9.' 

9.1 
9.S 

9,° 

8,8 

8.4 

8.2 

8,. 

Jll 

8,0 

8.' 

8,2 

8,3 

8,6 

8,9 

9.6 

■0,3. 

'g.7 

100 

"^ 

9.S 

9,6 

9,! 

H 

9,3 

9.2 

9,2 

9,0 

8,7 

8,7 

8,7 

Xi 

8.9 

9,0 

9.' 

9,4 

9,9 

110 

9.6 

9,6 

H 

9,3 

9,4 

9,6 

9,6 

9,5 

9,5 

9,6 

9,6 

9,6 

9,6 

9,5 

9.3 

9,6 

9,6 

9>7 

9,9 

140 

9.9 

9.5 

9,6 

9,4 

9,3 

9-3 

9,0 

9.3 

9,5 

9,8 

9,7 

9,8 

TD,0 

10,2 

10,  T 

1 0,2 

10,. 

10,3 

10,4 

160 

TO,S 

9.9 

9.S 

9.' 

8,9 

9,0 

8,9 

9,0 

g,o 

9,0 

9,! 

9,6 

9,9 

.0,0 

IO,2 

10,4 

.0,6 

11,0 

.f,o 

180 

12,0 

11,0 

>o,i 

9>7 

9>' 

8,8 

l'^ 

8,3 

8,5 

8,7 

8,8 

9,0 

9,' 

2-5 

9.9 

10,  r 

10,4 

.0,7 

11,0 

200 

■4*4 

'3*3 

12,0 

1  'tO 

10,1 

9.4- 

8,9 

8.5 

8,2 

8,0 

I'Z. 

8,3 

^i 

8.8 

^'' 

9'^ 

9.7 

10,0 

'O.S 

aao 

'7.' 

'S.7 

14,6 

'3-2 

ia,o 

10,9 

10,2 

9,2 

8,7 

8,3 

7,9 

7,7 

'7.7 

7.7 

8,1 

8,4 

8,S 

9,2 

9,7 

340 

20,2 

19,1 

'7,8 

i6,s 

'4,5 

'3.4 

.0,0 

9,4 

8,4 

8,0 

7.7 

7.3 

7.4 

7.4 

7.7 

8,0 

8.4 
7,3 

360 

2. ,6 

21,1 

20,1 

19.1 

17,3 

'5,9 

'4,6 

'3,4 

'1,4 

",3 

9.' 

8,f. 

7.9 

7,4 

7,' 

7,1 

280 

^hS 

22,7 

11,6 

21,0 

'9.« 

18,8 

'7,3 

16,1 

.5,0 

'3,5 

'111' 

",5 

10,2 

9.« 

8,3 

7I9 

7,4 

7,' 

7.0 

300 

24,0 

»3.4 

23,2 

22,4 

i',4 

20,  s 

Ifz 

'.8,7 

■7>S 

16,1 

.5,0 

'5.7 

'2,4 

".+ 

10,4 

9.3 

8,5 

7.8 

2'+ 

J20 

24,2 

13.9 

iiil 

ihL 

11.7 

22,2 

20,6 

!9zl 

■  8,6 

'9,2 

■6,3 
,8,6 

f5'L 
'7,4 

'3.9 
■  6.4 

'1,5 

",4 

10,5 

9.7 

8,6 

1          340 

»3.8 

13,9 

»3.7 

*3.5 

23,2 

22,8 

^{ 

21,4 

10,9 

20,; 

'5.1 

'3,9 

'2.7 

.1,6 

.0,5 

360 

23,6 

2J,6 

23,6 

13,3 

ij,3 

23,1 

33,9 

22,4 

22,0 

i',4 

20,4 

'9,9 

.8,9 

■  8,, 

'7,4 

16,3 

'5.' 

■3,8 

12,8 

380 

24,0 

24,0 

=3.7 

13.S 

13.3 

13,' 

22,7 

22,4 

22,2 

2  1,6 

io,B 

20,0 

.9.0 

.8,8 

'7,7 

'6,9 

.6,0 

?> 

400 

24.6 

34,4 

i'4i4 

24,0 

13,3 

13,4 

23,2 

23,0 

12,8 

22,4 

22,1 

11,6 

21,3 

20,6 

■9,6 

'9,4 

■8,4 

'7.6 

410 

^S-9 

25,6 

25,2 

14,8 

14,7 

34,3 

13>9 

23,6 

13,3 

11,9 

22,7 

22,3 

2. ,7 

21,1 

20,8 

20,3 

'9,3 

'8,9 

.8,2 

440 

^(•,9 

26,6 

26,4 

26,2 

15,9 

i!,5 

i;,2 

14.9 
26,1 

14,5 

13.8 

13,4 

iiiH. 

22,8 

22,1 

i'.6 

20.8 

20,6 

'9.7 

■»^ 

460 

17,3 

27,6 

27,6 

17-4 

27,0 

16,9 

16,5 

*S,6 

25,0 

24,6 

24,2 

13.7 

23,3 

22,7 

22,0 

31,6 

20,9 

io,a 

480 

26,8 

27,4 

27,6 

28,0 

28,  t 

28,2 

17,7 

17.4 

27,3 

26,6 

26,2 

25,7 

25,' 

14.4 

23,9 

13,3 

22,8 

22,0 

21,4 

JOO 

2S,' 

z6,. 

26,8 

17,5 

28,1 

28,2 

28,6 

28,5 

28,4 

28,3 

27,6 

37,2 

16,7 

26,3 

15.7 

Iti 

»4,3 

23,6 

2J,0 

S20 

22,3 

23>9 

H,8 

15,9 

26.8 

17,5 

18,  T 

28,5 

28,7 

19,0 

38,8 

28,6 

38,4 

27,6 

27,3 

26.3 

25,6 

14,7 

S40 

'9.4 

10,7 

12,1 

13.4 

24,6 

15.6 

26,S 

17,4 

28,0 

28,7 

18,9 

29,1 

29,1 

29,2 

28,9 

i8,s 

27,8 

27,4 

2^8 

S60 

16.0 

17,3 

18,6 

'9>9 

31,4 

11,9 

?±*J_ 

iiii 

16.4 

17.3 

28,2 
26,. 

18,6 

29,2 

29,3 

29.5 

29.6 

i3d. 

29,  t 

18,8 

& 

12,7 

14,1 

'5,S 

.6,8 

,8,0 

'9.3 

20,g 

22,3 

13,5 

14,9 

27,0 

27,8 

28,6 

19,0 

29.4 

29,6 

1*8 

^ 

.0,8 

11,6 

'1,7 

■3-6 

'4,9 

.6,2 

'7,5 

'8,7 

20,2 

3l-,8 

23.0 

24.4 

25. 5 

26,7 

27,6 

28,4 

28,9 

29,2 

19.6 

6>o 

9.7 

10,0 

'o,'; 

■  0,7 

'3,1 

'4,4 

.5,6 

'7.0 

'8,3 

'9,6 

21,3 

22,6 

23,8 

15,0 

26,2 

»7,i 

17,9 

>8,8 

.640 

9,5 

9,4 

9,6 

10,. 

10,4 

12,0 

'3.0 

.4,0 

'5.3 

16,  i 

'7,9 

19,2 

20,6 

2J,6 

23.3 

24,6 

15,1 

»6,6 

660 

10,2 

10,0 

9,7 

9,S 

9.5 

9,9 

10,4 

t.,o 

",7 

.2,7 

[3,8 

'4,9 

16,2 

'7.5 

.8,8 

20,2 

2t,I 

22,9 

»4.o 

680 

tg.o 

11,2 

'0,5 

10,0 

'),7 

9.5 

^ 

10,0 

i£'± 

M,o 

11,6 
10,4 

■  0,9 

'3.8 
",S 

14,7 

'5,8 

'6,9 

.8,4 

'9<9 

10,6 

700 

14,1 

'3,' 

'1,3 

",3 

10,7 

10,1 

9.7 

9,7 

9,9 

9,y 

'2,3 

■3,4 

'4.6 

■  5,6 

'6,7 

.8,0 

720 

'^^ 

'5,3 

1 41 4 

'3.3 

12,2 

n,6 

10,9 

10,1 

9,9 

10,0 

.0,1 

.0,4 

(T,0 

",4 

12,3 

'3.3 

'4,3 

H,6 

740 

18,8 

'7.7 

'■6,7 

M,6 

'4,4 

'3,5 

'i|4 

'",5 

11,1 

10,7 

10,1 

10,0 

.0,3 

10,4 

10,5 

1 1, a 

",4 

'3.3 

760 

21,3 

20,: 

'9,» 

18,1 

16,6 

i;,6 

'4-7 

.3,6 

12,8 

11,9 

I ',3 

.0,7 

'0,3 

10,0 

10,3 

'o,3 

10,7 

11,0 

",S 

78Q 

23,0 

22,3 

21, J 

20,! 

'9,4 

.8.4 

'7.1 

M,8 

'4,9 

14,0 

.3,0 

",3 

10,8 

10,6 

10,2 

10,2 

'o,S 

'0.7 

800 

»3.9 

»3.g 

'3,4 

22,6 

i',9 

20,7 

19,8 

'8.3 

UlL 

■6,2 

'9,4 

T8,i 

il'i 
'  7,3 

'3,4 

.6,2 

—''' 

",7 

HE, 

'°A- 

ISlL 

"'■3 

830 

24,0 

»4,5 

24,2 

^ 

13,3 

22,6 

22,3 

21.3 

20,5 

'4,4 

'3,1 

'1.5 

.1,9 

".4 

840 

>3.3 

14,0 

14,3 

14.S 

14,4 

14,3 

23, b 

13,4 

22,7 

2J,7 

io,« 

1(7,6 

'3,3 

.6,2 

'4,9 

14,1 

13,0 

'».+ 

860 

21,3 

22,3 

13,3 

13,9 

24,3 

1^,7 

H,S 

14,5 

14.3 

23,6 

23,1 

21,9 

21,0 

20,1 

■8,7 

17.7 

16,6 

'5,4 

14.3 

880 

18,2 

'9,7 

20,g 

22,a 

22,8 

23.8 

24,1 

24,6 

24,8 

14.7 

14,5 

24,0 

23,5 

22,4 

21,3 

20,4 

'9.3 

18,0 

17,0 

900 

14,8 

.6,1 

'7.6 

19,0 

20,6 

21,5 

22,5 

23,2 

24,1 

14,5 

24,2 

24,8 

24,5 

24,2 

23,8 

22,7 

31,9 

20,9 

'9.. 

fM> 

[1,2 

11,6 

'4.0 

ill! 

17,0 

18,4 

'9.9 

21,0 

22,0 

22,9 

?:3'1 

H,S 

14,5 

"4.8 

^,7 

I4i3 

i4,J_ 

13,1 

»a.J 

V40 

8.0 

"9^ 

10.7 

12,0 

■3,3 

■  4.8 

'6,4 

.7.6 

19,1 

20,4 

2  [,4 

23,4 

23,2 

24,0 

14,5 

24,6 

14,5 

14,5 

"4,» 

960 

6,0 

6,9 

7,8 

8,6 

!0,2 

".! 

11,7 

'4.' 

.5,6 

16,9 

'8.S 

'9.5 

30,7 

2[,9 

22,8 

33,6 

24,0 

i4tS 

■*! 

980 

S.' 

5-5 

6,0 

^'l 

^' 

8,5 

9-7 

10,9 

12,2 

'3,6 

'4,8 

■  6,1 

'7,6 

.8,7 

20,1 

21,3 

»3.' 

13,0 

1000 

Jll 

Jli 

Jll 

Jll 

6,3 

6,8 

7,6 

8,4 

9,3 

'JlL 

'■>7 

1 2,9 

'4,3 

'5.5 

.6,9 

.8,2 

19,2 

20,» 

•'rf 

»o 

M 

J^ 

■Z21 

780 

-791. 

800 

810 

830 

830 

84° 

85° 

8O0 

870  1  SBo 

8^ 

900      1 
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TABLE    XL 

Perturbations  produced  by  Fenus. 
Arguments.     B  and  C. 


C 


B 


900 


// 


o 

%o 

80 


a  1,4 
18,6 

ia,7 


100 

ISO 

140 
160 
180 
200 

2ftO 
240 
260 
280 
300 
320 


9i9 
9»9 

10,4 

XlyO 
11,0 

M 

7iO 

7»4 
896 


340 
360 
380 
400 
420 

440 


to,6 
12,8 

16,5 
18,2 
19,0 


460 
4B0 
500 
520 
540 

580 
600 
620 
640 
660 
680 

700 
720 
740 
760 
780 
800 

820 

!£ 

oOO 
880 
900 
920 

960 

980 

1000 


20y2 

21,4 

23,0 

24i7 
26,8 

28,8 

29,8 
20,6 

2i,8 

26,6 

24,0 

20|6 

3>3 
hS 
0,7 

'i4 
12,4 

'4f3 

7iO 

9i7 
22^ 

24,2 

a4.S 
23,6 

21,4 


910 


ii 

22,5 

6,6 

3,S 
1,6 


0,4 
9,8 

0,9 

1.3 
1,0 


0,1 
9,0 

7.6 
6,9 
6,9 

7.8 


9.7 

".7 

13.9 

'5.7 
17,2 

18,6 


9.5 
20,9 

22,3 

^3.9 
26,1 

28,0 

^9.9 

^9.3 
27,8 

5.1 
22^ 

9.5 
[6,4 

[2,2 
I.I 

0.4 

1,0 

ii7 

3i3 

5.9 
8,6 

21,2 

a3f5 
24,2 

24,0 

22j£ 


920 


23,0 
20,5 

7.8 
4.9 
a.5 


// 

^3.5 

bi,S 

(8,8 

15.9 
13.3 


1,0 
0,4 

1,0 

1.5 
1,2 


0,6 
6 


r 


7.0 

6,7 

7.4 


gool9'o 


8.7 
10,6 

ia.7 
14.8 
16,3 

UiL 

i8,s 
20,2 
21,4 

^3.3 
^5.3 
a  7.4 
29,0" 

^9.9 
29,6 

28,3 

26,2 

a3.6 

20,7 

7.7 
5.3 
3.« 
'>5 

0,9 

■*.5 
4.8 

7.a 
20,0 

22^ 

a4»3 

23jO 
()20 


930 


940 


".7 
10,9 

10,6 

".3 

1 1.7 
11,6 


1 1,0 

10,0 

8,5 

7,3 
6,8 

7.0 


8,0 
9,8 

11,8 

'3.7 

'5.3 
16,6 


i8,z 

'9.3 
20,7 

22,6 

24.4 
26,9^ 

28,7 
29,8 
29,8 
28,9 

a7,i 
^4.9 
22,0 

'9.3 
16,5 

14,2 

'a.3 
11,0 

10^ 
10,7 
11,9 

'3.7 
16,4 

'9.3 

21,8 

as,  7 


24,0 
22,4 

9.7 
7.0 
4.5 


ft 

24,2 

20,7 
8,1 
5.a 


2,4 

'.3 
0,9 


.7 


I 
2,0 


'.4 
0.5 
9.3 

h7 

6,8 
6,6 


7.3 
8,8 

10,8 

12,8 

'4.5 
'5.9 


'8,3 
20,3 

21,8 

a3»7 
26,1 

^h9 

a9>3 
30,1 

^9.4 
28,2 

^5.8 

23,1 
20,3 

7.4 

5.' 
3.a 

0,8 

0,6 

1.4 
2,8 

5»3 
8^ 

20,6 
22,9 

»4»3 
I940 


950 


960 


it 
24,2 

23,6 

21,6 

9.' 
6,2 


^.9 
1,8 

'.4 

'.3 

'.9 
2,2 


1,8 
1,0 
0,0 

8.5 
7.0 

6,8 
8,0 

9.8 
zi,8 

'3.7 
'5.' 


9301940 


16,7 
'9.' 

20,8 
23,0 

L5ii 

^7.3 
29,0 

29,8 

^9.7 
28,8 

26j7 

24,2 
21,6 
8,8 
6,0 
4,0 
a.3 
',a 

',' 
1,0 

2,0 
4,1 

9,5 

22,1 

^3,7 

24^ 
S5EL 


4.0 

a.3 

\i 

2,2 
«.4 


22,4 
20^1 

4.8 
a.9 

2,0 

1,8 
2,2 

a.  7 


a.  3 

'.5 
0.4 
8,8 

7.5 
6.7 


6,6 

7,4 

8.9 
10,9 

12,6 

14,2 


»5.7 
16,9 

18,1 

20,1 

22,0 

^4,3 
26,6 
28,5 
29,6 

29.9 
29,2 

*5.' 
22,6 

9.5 
7.3 
5,0 

il* 
'.4 
',a 
0,9 
',6 

3,3 

hL 

8,4 
21,0 

23,0 

24,2 


970 


23.7 


23,7  24,0 


980 


^ly 


».7 

a.' 
1,0 

9.6 

7.9 
6,8 


6.4 

6,9 
8,2 

10,0 
11,6 

i3i3 

'4.8 
16,3 
17,6 
19,2 


»5.7 
27,8 

29,2 

30,0 

^9.5 
28,6 

26,4 

a3.9 

a'.3 
8,6 

5.8 

ill 

[2,0 

'.3 
[0,8 

'.3 
'a.3 
^4,6 

7,3 
20,0 

22,4 
^3,7 


960 1  970 


22,9 
20,7 

8,4 


5,6 

3,7 
2,6 

a,t 

a.3 
2,8 


990 


22,5 

^3,4 

a3,S 

a»,5 
9,0 


1000 


! 


3,0 

a,4 

',5 
0,4 

8,6 
7,3 


6,6 

6.5 

7.5 

9.0 

10,7 

'».5 


'3.9 

18,1 
21,0120,2 


22,6 

^4.9 
27,0 

28,8 

29,9 

»9.7 

^7,3 
25,0 

22,5 

9.4 

7.' 
4j8 

',7 
0,9 

'.9 

ill 
6,2 

8,9 

a  1,4 

980 


1,6 

23,1 

»3.5 
22,2 

20,0 


6.5 

4,3 
2,8 

a,3 
a,  5 
3,' 


3.3 

3.' 
2,2 

0,7 
9,0 

7.8 


6,7 

6,9 

8,3 

9.9 
11,6 


13,0 

14.5 

'5.8 

'7,4 
19,2 

23,8 
26,3 
28,2 

^9.5 
29,8 

29^ 

27,8 
26,1 
23,6 
21,0 

8,5 

iii 

3,4 
12,2 

',a 
:o,8 

',3 
2,8 

5,« 

7,9 
20,3 

22^ 

9y> 


7,6 

3,6 
a,7 

*,7 
3,a 

:i 

a,8 

',5 
0,1 

8,3 


6,9 

6,8 

7,5 

9,' 
10,6 


12,1 

'3,6 

'5,' 
16,5 

18,1 

20,6 

23,0 

*5.4 
*7.4 
*9»5 
a9»9 
^91 7 
28,7 
26,8 
24,6 
22,1 

9,3 
TjO 

5.4 

3,* 

',5 
1,0 

',» 

£li 
4,0 

6,7 

9»5 
21,6 

lOOOl 


TABLE  XIL 

Perturbations  produced  by  Mars. 

AttGUMENTs.     B  and  D. 
I) 


// 


9.5 
8.3 
7,' 
5.8 
4,3 


3.3 

*,4 
2,1 

2,0 
'.9 

3.0 

3,7 
4,8 

5,5 
6,» 

6,9 


10 


// 


7,» 
7,5 
7,5 
7,3 
6,9 
6,5 


6,» 
5,8 
5,3 
S»' 
4,7 
4,4 

4*» 
4,0 

4,a 
4,3 
4,6 

5,3 

0,5 

7,4 
8,2 

[0,I 

0,9 

'.7 
a,3 
a.4 
a,3 
2,1 

1,4 
[o,6 

9,5 


10,2 

9,' 
7,9 
6,7 
S»3 


4,a 

3,1 

a,4 
2,2 

2,0 

2,2 


2,6 

3,3 

4,1 

5,1 

5,8 
6,6 


7,' 
7,4 
7,6 

7.3 
7.0 
6,8 


6,2 

5,9 
St4 

4,8 
4,5 

4,3 
4,a 
4,0 

4,a 

4,4 
4^6 

5,0 

1:5 

6,7 
7,6 

9,6 

:o,4 

1,0 

'.9 

[2,2 

M. 

L2,l 

'.9 

',1 

^o,g 
10 


20 


// 


10,8 

rs 

0,0 

7,6 

6,4 


5,0 

3,9 
2,9 

a,4 

a,3 

2,2 


a,5 
3,0 

3,7 

4,6 


6,9 

7,' 

7,3 

7,5 

7,3 
6»8 


6,0 

5»7 

5t' 
4,8 

4,6 

4,4 
4,3 
4,' 
4*' 
4,3 

>1 
4,8 
5,1 

6,4 

6,9 
_8,o 

8,8 

9.8 
10,4 

".3 
11,8 

12,2 

12,2 
11,0 

11,6 
io,8 

20 


30 


10,5 

9>4 
8,4 
7.» 


5*9 
4,8 

3.8 

a»7 
3,6 


2,4- 
»,9 
3.5 
4>» 
S.0 
5>9 


6.5 

7.0 

7.3 

7.4 
7.4 
7.' 


40 


".5 
10,9 

10,0 
8^0 


^8 

4,6 

3,5 
2,9 

«,7 


a,5 
»,7 
3,1 
3,8 
4,8 

5,4 


6,7 
6,1 

5,8 

5,3 
4.8 
4,6 

4f3 
4,a 
4,0 
4,0 
4,' 

4,5 
5,0 

6,0 

6,5 

7.1 
8,2 

9,' 

[0,0 

0,6 
1,6 

2,2 
2,0 
1,8 

30 


6,2 

6,8 

7,a 
7,4 
7,4 

6,8~ 

6,4 

6,0 

5.4 
5,0 

4,7 

4f5 
4,2 

4,0 

4,1 
4,1 

'4,6 

4,7 
5>» 

c6,4 

7,6" 
8.4 

9.4 
10,2 

10,8 

11,6 

71^ 
12,0 
11,9 

",5 
40 


50 


I ',7 

TI,2 
10,6 

9,8 
8,9 


7,6 
6,4 
5*5 

4,4 
3,4 
3,0 


a.7 
2,8 

3,1 
3.5 
4,a 
5,' 


5.8 
6,4 

7,1 
7.4 
7.4 
7.3 


7,' 

6,5 
6,0 

5.6 

5,« 
4,8 

4,4 
4,a 
4,0 
4,0 
4,' 

ill 
4,0 

4,5 
4,9 
5,3 
5,8 

7,' 

8,7 
9,7 
0,3 
1,0 

'.4 
«.7 
'.9 
».7 

iSL 


60 


11,8 

",5 
xo,8 

10,3 
9,3 


8,4 
7,3 
6,3 
5.1 
3,9 
3.4 


3,1 

»,9 
3,0 

3,5 
3,9 
4,7 


6,2 

6,7 
7,' 
7.3 
7.3 


7.' 
7,0 

6,3 
5.8 
5,4 
4,8 

4^4 

4,a 
4,0 

3,9 

4,0 

4,0 

4,' 

4.1 
4,6 

5.6 

6.7 

8,2 

8,9 

9.7 
'0.5 
11,0 

".4 

",7 
11,8 

60 


70 


n,5 
11,6 
11,2 
10,5 

9.9 


8,0 
7,0 
5.9 
4,9 
3,8 


3.5 
3,a 
3,' 
3,4 
3,8 

4,3 


K 
5,8 

6.5 

7.0 

7.5 
7.4 


7.3 
6,9 

6,6 
6,0 

5.5 

J2I 
4,5 
4,3 
3,9 

3,9 

4i» 
4,1 
4,3 
5.0 
5.3 
5.8 

6,5 

6,9 

7.7 
8,4 
9,3 

10,6 

ix,o 
11,4 

".S 
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TABLE    XIL 

Perturbations  produced  by  Mars. 

Abgumbnts.     B  and  D. 

I> 


(»«) 


SOLAR  TABLES. 


TABLE   Xll.                                                    i 

Perturbations  produced  by  Man.                                                     1 
Argchents.     B  and  D.                                                                   1 

n                                                              1 

B 

430 

440 

450 

460 

470 

480 

490 

soo 

S'O 

S.o 

530 

540 

SSo 

;6o 

570 

580 

590 

600 

610 

30 
40 

So 

4.0 
3.3 
3,9 

3.a 
«.9 

4>3 
3.7 
3.a 

3." 

5.9 
4.9 
4.* 
3.6 
3.3 

6,6 

«•! 

4-8 
4.0 
3.{ 

'7.3 

6.3 

S.4 
4.5 
3.9 

8,0 
6.9 
S.9 
S.' 

4.4 

6,6 

S-7 
4.9 

9.0 
8,1 
7,3 
6,3 
S,4 

6,9 

5-9 

10,0 

li 

7.5 

S-9 

5:6 
4.5 
4.4 

4.5 

8,0 
7.' 

10,7 

9.4 
8.6 

7.7 

10,9 
10.4 
9.8 

10,8 
10,6 

10,6 
■0,7 
10.4 
9.8 
9,0 

'0,4 
10,6 
10,4 
10,3 
9.3 

>o.3 
■0.4 
io,i 

'9:6 

10,0 
io,a 
10,) 
10.3 
9.8 

100 
lao 
140 
160 
180 
200 

J.O 
3.4 
3.9 
4.4 
S.o 
S.S 

3.' 

i;i 

Is 

3.» 
3.3 
3.6 
3.9 
4.4 
5.' 

1:2 

4.1 

::8 

3.6 
3.S 
3.6 
3.8 

11 

;:? 

3.7 
3.7 
4.3 

4.^ 

4.3 
3.9 
4,0 
4.0 
4.0 
4.'; 

4.8 
4,a 
4.0 
4." 
4,1 
4.4 

S.3 
4,7 
4.a 
4.a 
4.3 

6,4 

S.6 

4.6 
4.4 

4.7 

S.4 
4.9 
4-7 
4.6 

7.4 
6.6 
S.9 
S-3 
5.0 

;.« 

1' 

6,3 

S.S 

s-= 

5.0 

8,4 

6,0 
5.6 
5.1 

7.3 

6,0 

s.4 

6.3 

5.8 

n 
7.4 

JOO 
3ao 

6.3 

6,6 
7.0 
7-' 
7.3 
7.0 

1' 
'.7 

7.1 
7.> 

6.6 
6.8 
7.0 
7,1 

S.S 
S.9 
6,4 
6,7 
6,8 
6,9 

1^ 

6,S 
6,8 
6,8 

I 
6.3 
6,6 
6,8 

4.9 

s.4 

6,7 

4.9 

B 

4.8 
S-a 

i.l 

6,3 
6,5 

4.7 

li 

6.3 
6.( 

4,8 
S." 
S.S 
5.9 
6,a 
6.S 

4.8 
5.' 

S'4 

1;? 

6.! 

4.9 

S.3 

1! 

6.6 

5,0 

s.4 
66 

S-o 

1! 

6.S 

5." 
5.3 

1! 

6,6 

S.3 
S.3 
S.S 

1:? 

6.6 

5.5 
5.4 

6.f 

5.7 

5.5 

Ii! 
6.5 

if 

380 
400 
420 

6.7 

S.8 

6.9 
6.9 

6,4 
6.0 
S-9 

6.9 
6,8 

6.4 
6,» 
S.9 

6,s 
6,) 
6,3 
6,0 

6,6 
6,3 
6.3 
6.0 

6,  a 
6,0 

6,« 

6,0 

6,6 

!■' 

6,3 
6.0 

6.8 
6,6 
6.7 

!■* 

6.3 
6,1 

6.7 
6,6 
6.7 
6,6 
6,3 
6,0 

6.6 
6,8 
6.7 
6,7 

t'. 

6,7 
6.8 
6,8 

6,B 
6.8 

tl 

6,6 

6.3 

6,9 
6,9 
6,8 

6.4 

6,9 

7.0 
7.0 

6,6 

6,9 

;.a 

7.a 
7." 
7.0 
6.9 

7.0 
7.3 
7.4 
7.3 
7.a 
7.0 

7.0 
7-3 

;:i 

7.6 
7.3 

6.9 

7.5 
7.6 

;:l 

7S 

460 
480 
Soo 
S>o 

S.J 
S.J 
S.o 

4.7 

S't 

5.3 

S." 

::i 

4.7 

s.s 

S.3 
S.o 

4.6 

S.7 
S.S 
S.' 
4-9 

::2 

s.» 

I 

4.7 

5.8 
S.S 
S.3 

ts 

4.7 

s.3 
S.' 

S.8 
S,! 
5,3 
S.I 
4,9 
4.7 

S-3 

S.' 
s.o 
4.7 

5.8 
5.4 
S.a 
5." 
4.9 
4.7 

S,2 

S.' 
4.8 
4.7 

S.9 

s.r 

s.3 

4.6 

6.0 
S.S 
S.4 
S.o 
4.9 
4.6 

6.1 
5.8 
5.4 

4','8 
4.6 

6,3 

S.9 

S.S 

ii 

4.S 

J'5 
6.0 

S.6 

5.3 

4.8 

4.5 

S.9 
S.3 
SO 
4>S 

2^' 
6.1 

5.6 

5.' 

4.7 

7.» 

J:; 

5.9 

£ 

630 
640 
660 
680 

S.3 

S'7 

l;i 

7.( 

4.9 
S.' 

6.4 

7." 

4.6 
4.9 

6,6 

4.5 

4.6 

4.9 

4.S 
4.S 
4,7 
S.o 
S.4 
(.7 

4.6 

Xt 

4.7 
S-o 
S.4 

4.S 
4.4 
4,4 

4.6 
4.8 

S.' 

4.4 
4.4 
4.3 
4,4 
4,7 
4,9 

4,4 
4.3 
4.1 
4.' 
4.S 
4.7 

4,5 
4.3 
4.a 
4.1 
4,3 
4.5 

4.S 
4.3 
4.3 
4,1 
4.3 
4.4 

4.5 

4-3 
4.3 
4.3 

4.3 

4-1 

4.4 

4.  J 
4.3 
4.a 
4.1 
4.0 

4,4 
4,3 
4." 
4.0 
4.0 
3.9 

4.3 
4.3 
4.0 
3-9 
4.0 
4.0 

4.3 
4,a 
4,0 
4,0 
3.9 
1.9 

4.3 
4.' 

1:1 
1:1 

4.3 
4.0 
3.9 
3.8 

4.3 
4.0 

3.8 
J. 8 
3-S 
SS 

700 
730 
740 

8.3 
9.9 

9.4 

>o.3 

10.7 

9.0 
9.7 
lo.s 
11,0 

6,8 
7,6 
8,4 
9,3 

6.4 
7.' 
B.o 
6,6 
9,6 

6,0 

6,6 
7,4 
8,1 
9,0 
9.9 

8.S 
9-3 

S,3 
III 

7.3 
7.8 

8,8 

S.o 

1:1 

6.S 
7.4 
8,1 

4.7 

i 

7,0 
7.7 

4.6 
4.9 

l! 

4.6 
4.6 
S.o 

6.7 

4.3 
4.6 
4.7 

S.3 

M 

4.1 
4.3 
4.5 
4.9 

i:i 

3.9 
4.1 

4.3 
4-7 

^:6 

J.9 
4.0 
4.» 
4.5 
4.9 

3.9 

3.9 

4.» 
4.3 
4.5 
5.0 

3.7 
3.8 
4.0 
4.« 

i:i 

3.7 
4.' 

4»3 

\t 
S80 
900 
930 

960 
980 
1000 

"-3 
10,9 

7.0 

S-? 

4.; 
4.0 

i'.3 

io;9 

10.4 

"-3 
9.3 

10,9 

II. 4 
11,0 
10,6 
9-9 

10,6 

"is 

".3 
11,0 
10,3 

10,3 
11,0 
11,3 

ii,a 
10,8 

10,7 
11,3 
11,2 
11,2 

^9.6 

io,7 
11,3 
11,2 

9.I 
9,9 
10,4 
i0,9 
11,0 

8,5 

9.4 
9.9 
10,5 

10,9 

7.9 
8.8 
9.6 
'0.3 

10,7 

7.4 

3,3 

9.3 

9-8 
10,7 

7.0 
7.7 
8.S 
9.3 
10,0 
10.4 

6.6 
7.3 

?:? 
9.4 

6.1 

6.8 

i.i 
9,0 
9,8 

9.« 

J:i 
6.7 

8.7 

s.3 

S.O 

7.a 
7.8 

7.7 

8.3 

8,. 
7.0 
S.9 

III 
7.7 
6.6 

9,3 

8.3 
7.! 

8,0 

10,9 

11,0 
.0,6 
10,0 
9,0 

11,3 
10,8 

10,4 

9.'! 

10,6 

to,o 

1 1.3 
10,8 
10,4 

10.7 
10,9 

10,7 

10,8 
10,9 
10,9 

io,a 
■o,S 
iO,7 
10,8 

_9.8 

■0:3 
10,6 

9.4 
10,0 
io,a 
10,4 

8.8 
9.S 
9.9 

8.5 

?:6 

10.0 

I430 

440, 

=^ 

460 

470 

480 

490 

s°° 

4^ 

.JJS. 

4^ 

590 

600 
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TABLE   Xn. 

Perturbations  produced  by  Mars. 

Arguments.     B  and  D. 

D 

B 

610 

620 

630 

640 

650 

660 

670 

680 

690 

700 

710 

720 

730 

740 

750 

760 

770 

780 

790 

If 

// 

// 

It 

It 

n         * 

*/ 

M 

It 

// 

// 

fi 

H 

II 

n 

II 

// 

o 

10,0 

9'7 

9,2 

8,9 

8.5 

8,1 

7.9 

7.7 

7.4 

6,9 

6,8 

6,7 

6,4 

6.1 

5.8 

5.5 

5.a 

4*8 

4.4 

20 

10,2 

9>9 

9.7 

9»3 

9.0 

8,8 

8.5 

8.1 

7.8 

7.4 

7*0 

7.' 

6,9 

6.7 

6,4 

6,1 

5,8 

6,1 

5.1 

40 

10,3 

10,2 

9.9 

9,6 

9.4 

9.' 

8.9 

8,i 

8.3 

7.8 

7*5 

7.a 

7.' 

7.0 

6,9 

6,6 

6.4 

5.8 

60 

10,3 

10,2 

10,1 

9>9 

9.6 

9.3 

9,0 

8,6 

8,3 

8,1 

7.8 

7.6 

7.5 

7.4 

7,» 

6,9 

6,7 

6,3 

80 

'9,8 

10,0 
9,6 

9.9 

9.8 

9.7 

9.5 

9.3 
9.5 

9.' 

8.9 

8.7 
8,8 

8,4 
8,7 

8.1 

8.0 

7.8 

7.6 

7,4 

7.3 

7.1 

6,9 
7.3 

100 

9»4 

9.7 

9*8 

9.7 

9.7 

9.a 

8,9 

8,6 

8.3 

8.0 

7.7 

7,6 

7.6 

7.6 

120 

8,6 

9,0 

9.a 

9'4 

9.5 

9.5 

9.4 

9.3 

9.a 

9,0 

8,7 

8,6 

8.4 

8,2 

8,1 

Z'9 

7,8 

7.7 

7.6 

140 

8,0 

ll 

8.7 

8,9 

9.' 

Cs 

^9 

9.3 

9.a 

9.0 

9,0 

8.7 

8.5 

8,4 

8,3 

8,0 

7,8 

7.7 

7.7 

160 

7A 

hi 

8,0 

8,4 

8.5 

9,0 

9,0 

8.9 

8,8 

8.7 

8,6 

8.5 

8,4 

8,2 

8,0 

7.9 

7.8 

180 

6,7 

7'' 

7.a 

7'7 

8.1 

8.1 

8,4 

8,6 

8,6 

8,7 

8.7 

8.7 

8,6 

8.5 

8.3 

8,3 

8.0 

8.2 

7.8 

200 

6,1 

6,5 

6.7 
6.3 

7^1 

7.3 

7.7 
7.0 

7.8 

8,0 

8,2 

8.3 

8,3 

8.5 
8.2 

8,4 

8.4 

8.4 

8,2 

8,1 

8.1 

8.1 

220 

S.7 

6,0 

6,6 

6,8 

7.3 

7.5 

7.7 

7.9 

8,1 

8,2 

8.1 

8.a 

8,2 

8,0 

8,1 

8,0 

240 

5.5 

5.7 

5.9 

6,1 

6.4 

6.6 

6,8 

7.1 

7.a 

7.4 

7*5 

7.6 

7.7 

7.8 

7.8 

7.9 

8,0 

8,0 

7.8 

260 

1:1 

1:5 

5.7 

S>8 

6,0 

6.3 

6,4 

6.5 

6.7 

6.9 

7*1 

7.a 

7.3 

7.4 

7,5 

7.6 

7,6 

7.7 

7.7 

280 

5.9 

l'9 

5.9 

6,0 

6,1 

6,2 

6.3 

6.5 

6,7 

6.7 

6,9 

?'' 

7.a 

7.3 

7,3 

7.3 

7.3 

300 

6.1 

6,a 

6.1 

6,0 

5'9 

5.9 

6.0 

6,1 

6,0 

6,2 

6,4 

6,4 

6.5 

6,6 

6.7 

6,9 

6,9 

6.9 

7.1 

520 

6,5 

6.6 

6.5 

6.5 

6.3 

6,1 
6,6 

6,0 

6.0 

6,0 

6,0 

6,0 

6.2 

6,1 

6,2 
6.1 

6.3 
6,1 

6.5 

6,5 

6,6 

6,6 
6,3 

340 

6,9 

6,8 

6,9 

6,9 

6,8 

6.5 

6.3 

6,2 

6,0 

6,0 

6.0 

6.0 

6,2 

6,2 

6.3 

360 

7.3 

7.4 

7.3 

7.3 

7.» 

7.1 

7.0 

6.7 

6,6 

6,4 

6,1 

6,0 

5.9 

6,0 

5.9 

5.9 

5,9 

6,0 

6,1 

1 

380 

7.6 

7.7 

7.7 

7.7 

7.6 

7.5 

7.4 

7.a 

7.1. 

6,8 

6,6 

6,4 

6,2 

6.x 

5'9 

5,8 

5,7 

5.6 

5.8 

400 

J:i 

8,0 

8,0 

8.1 

8.1 

8.1 

7.9 

7.8 

7.7 

7*4 

7*1 

6,8 

6,6 

6,4 

6,1 

6,0 

5,8 

5.6 

5,5 

420 

8,0 

8,1 

8.3 

8,4 

8,4 

8.5 

8,4 

8,2 

8,0 

7*8 

7.5 

7.a 

6,8 

.6.5 

6,2 

6,0 

f' 

5.5 

440 

7.5 

7.9 

8.2 

8,4 

8,6 

8,8 

8,8 

8,9 

8,8 

8,7 

8,4 

8.2 

7.8 
8.5 

7.5 

7.' 

6,6 
2'S 

6,2 

6,0 

5.7 
6.3 

460 

7.a 

7.6 

8,0 

8,4 

8,7 

9,0 

9.1 

9.a 

9.a 

9** 

9.0 

8.8 

8.2 

7.9 

6,9 

6,5 

480 

7.1 

7.a 

7.6 

7.9 

8,5 

8.9 

9.a 

9.3 

9.5 

9*6 

9,6 

9'4 

9.a 

9.' 

8,6 

8,3 

7»8 

7*2 

6,9 

500 

6,4 

6,9 

7.a 

7.7 

7.9 

8.4 

9,0 

9.4 

9.6 

9.8 

10,0 

9.9 

9,8 

9,6 

9.4 

K 

8,7 

8,2 

7.6 

520 

5.9 

6.3 

6.7 

7.0 

7.6 

8,0 

8,4 

9.0 

9.5 

9»8 

10,1 

10,2 

10.3 

'0.3 

f0,O 

9,8 

9»5 

9.1 

8*5 

' 

540 

5.4 

5.6 

6,0 

6,4 

6,7 

7.5 

8.1 

8.5 

9.1 

9' 5 

10,0 

10.3 

10,5 

10,6 

10,6 

10,4 

10,1 

9.8 

9*5 

560 

4.« 

5.0 

5.3 

5.8 

6,2 

6,6 

7.' 

7.8 

7.6 

9*0 
8,3 

9*5 

9*<^ 

9.9 

10,4 

10,8 

10,8 
'0,7 

10.9 

10,8 

11,2 

10,6 
11,0 

10,2 

1 1,0 

580 

4.3 

4.5 

4.7 

s.» 

5*5 

5.9 

6,4 

6,9 

9.7 

1 0.0 

10,4 

600 

4,0 

4.' 

4.» 

4.5 

4.8 

?.» 

5.7 

6,2 

6,8 

7*4 

8,0 

8.9 

9.6 

10,1 

10,4 

10,9 

11,3 

11,4 

11*3 

620 

3.8 

3.8 

3-8 

3.8 

4»o 

4.4 

4.9 

5.4 

5.9 

6*5 

7*1 

7.8 

8.6 

9,4 

10,3 

10,0 

11,0 

11*5 

i»*7 

640 

3.8 

3.7 

3.5 

3.5 

3*6 

3.8 

4.0 

4.5 

5.0 

5*5 

6,2 

6,8 

7.6 

8.4 

V 

10,0 

10,7 

U,I 

11,6 

660 

3.5 

3.5 

3.4 

3.3 

3*3 

3,4 

3.5 

3.7 

4.1 

4*7 

5*a 

5'9 

6.5 

7.3 

8,3 

9»i 

9,8 

io,s 

11,2 

680 

3.5 

3.4 
3.4 

3.3 

3.a 

}'^ 

3,1 
3,0 

3.1 
3.0 

3.« 

3.4 

3*8 

4>3 
3,4 

4.8 

5.5 

6,2 

7*0 

7.8 
6,7 

8,7 

9*6 

IO»2 

700 

3.5 

3.3 

3.a 

3*0 

a.9 

a.8 

3*0 

3.9 

4.5 

5.a 

6,0 

Z'^ 

8*5 

J 

720 

3.8 

3.5 

3.4 

3.1 

2^*9 

2,9 

«.7 

a.  7 

a.6 

»*5 

a*7 

3.« 

3.5 

4.0 

4.8 

5.6 

6,4 

7*3 

740 

3.7 

3.6 

3.4 

3.3 

3,0 

2.8 

a.6 

a.  5 

2.4 

2,4 

a,4 

a.5 

a.7 

3,1 

3.6 

4.5 

5,a 

6,1 

6,9 

760 

4.1 

3.8 

3.6 

3.3 

3*1 

2,9 

2,8 

a.5 

a.3 

2,2 

a,  I 

a,  I 

a.3 

a.4 

2,8 

3.a 

4fi 

4*7 

5*7 

780 

4'3 

4.1 

3.9 

3.8 

3*4 

3.a 

3.0 

a.  7 

a.5 

a*  3 

a,  I 

2,0 

1,0 

a,  I 

2,2 

a,  5 

a,9 

3*6 

4*4 

800 

4.5 

4>4 

4.3 

4.1 

3*8 

3.5 

3.1 

a.8 

a.  7 

a*4 

2,2 

2.0 

1.8 
1,9 

1,8 

1,8 

2,0 
«.7 

2,3 
1,7 

J^*5 

3*2 

( 

820 

5.0 

4.8 

4.6 

4.4 

4*2 

4.0 

3.6 

3.3 

3.0 

a*7 

a,3 

2,1 

1.8 

1*5 

2,0 

2,2 

840 

5.5 

5'2 

5.0 

4.7 

4*6 

4.3 

4.' 

3,8 

3.5 

3*0 

a,6 

a,3 

2,1 

'.9 

1,6 

',5 

1,5 

1,6 

1*7 

860 

5.9 

5.8 

5.4 

5.' 

S*o 

4.8 

4.6 

4.4 

4.0 

3*5 

3,a 

2,8 

a.3 

'.9 

1*7 

1.4 

ii3 

1,2 

1*4 

880 

6,6 

6,3 

6,0 

5-7 

5*4 

5.a 

5.0 

4.7 

4.4 

4*1 

3,7 

3.3 

3.0 

a.  5 

2,1 

1.7 

1*4 

1*3 

If  2 

900 

7.» 

6,8 

6,6 

6.3 

5*9 

5.6 

5.4 

5.a 

5.0 

4*6 

4*3 

4,0 

3.6 

3.a 

2,7 

2,2 

1,6 

1*3 

1,2 

920 

7.8 

7.4 

7.0 

6.7 

6,4 

6,0 

6,6 
7*' 

5.8 

6,2 

6,8 

,5.7 

5.3 

5'' 
6,2 

5*0 

4,6 

4.a 

3.8 

4.5 
5'i 

3-4 

3*9 
4*7 

a,9 

2.3 

1,9 

1*3 

2,1 

•2,8 

940 
960 

8>5 
9.1 

8,0 
876 

7.6 
8,2 

7.3 
7.8 

6,9 
7*5 

6,1 
6,6 

6,4 

5*4 
5*9 

S'6 

4.8 
5.4 

3.5 
4*3 

3^1 
3*7 

2,6 

3*2 

« 

980 

9,0 

9.a 

9,0 

8.5 

8,0 

7*7 

7,4 

7.a 

6,9 

6,6 

6,4 

6.2 

5.9 

5.6 

5*3 

5,0 

4*6 

4»o 

3*5 

■ 

xooo 

10,0 

9.7 

9,2 

8,9 

8*5 

8,1 

7.9 

7.7 

7.4 

6,9 

6,8  \  6,7 

6,4 

6,1 

5*8 

5.5 

$*ar 

4*8 

4*4 

610 

6ao 

630 

640 

6^0 

660 

670 

680 

690 

700 1  710 1  720 

730 1  740 

JAl 

760 1  770 

_7?ol7??. 

Vou  III. 
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SOLAR   TABLES. 


TABLE   Xn. 

Perturbations  produced  by  Mars. 

Akcumemts.    B  Rnd  B. 

B 

790 

800 

8  to 

830 

830 

840 

850 

36o 

870 

880 

890 

900 

„o 

920 

930 

940 

95° 

960 

970 

Q 

4.4 

1,7 

1,2 

;,6 

3,1 

',7 

'm 

0,9 

0,7 

0,7 

10 

1,1 

'i',6 

22 

'1,0 

3,8 

4.8 

1,8 

6,9 

ao 

(.' 

4.7 

4.» 

3,6 

^•u 

*,4 

■.9 

'.1 

',2 

0,6 

0,9 

1,2 

1,1 

2,1 

2,6 

1,4 

4.4 

S.S 

40 

t,« 

i;,? 

4,9 

4.1 

l.H 

1.1 

a, 7 

2,0 

'i7 

^4 

0,8 

0,9 

',4 

1,8 

2,1 

1,2 

4,0 

00 

M 

b,o 

1-7 

l.a 

4,7 

+,' 

1,6 

!,■ 

2,0 

Ui      '.^ 

1,0 

'<■ 

'.1 

1,8 

(io 

6,9 

6,^ 

6,j 

6,0 

!,1 

1,0 

4.6 

4,0 

3,4 

a,7 

1,1 

1,1 

1,3 

".' 

'.a 

'.4 

1,6 

too 

M 

7.0 

6,7 

M 

6,1 

1,9 

1.1 

4.9 

4i4 

1,7 

2,1 

3,1 

•'7 

M 

1.2 

1,3 

1.1 

1,5 

110 

/.b 

7.1; 

7.1 

7." 

6,8 

6.1 

6,3 

1,7 

1.' 

+.7 

4.' 

1,1 

3,9 

2.4 

2,0 

1,1 

1.4 

'.4 

',4 

140 

7.7 

7,7 

7.7 

/.l 

7,1 

7,0 

6,7 

6,4 

6,0 

1.6 

1," 

4,1 

1.8 

1,1 

2.1 

2,0 

«,7 

hi 

160 

7.» 

7.a 

7,9 

7.7 

7,6 

7.4 

7,2 

7iO 

6,8 

6.1 

1.8 

1,4     4.8 

4,2 

1,6 

1,1 

3,6 

2." 

1,0 

180 

?'" 

7.9 

7,a 

^''^ 

7,9 

7,7 

7,6 

7,1 

7.' 

7,0 

6,6 

1,7 

1,2 

4,6 

4.0 

1.1 

l.I 

aoo 

a.i 

7,9 

7,9 

7.tt 

7.9 

7.H 

7,7 

7,6 

7,1 

:,s 

7.1 

6,8 

6.1 

6,r 

1.1 

1.0 

4.4 

1.9 

Jll 

aao 

8,0 

8,0 

7,9 

7.B 

7,a 

7,8 

7,8 

7.8 

7,8 

7,6 

7.1 

7,4 

7,' 

6.7 

6.1 

1,8 

240 

7.H 

7,a 

7.7 

7.7 

7,7 

7,7 

7.7 

7,8 

7,8 

7,7 

7,6 

7.6 

7,1 

7,* 

6,9 

6,6 

6,1 

1.6 

Ki 

z6o 

7.7 

7,a 

7,7 

7,7 

7.6 

7.7 

7,7 

7,7 

7.7 

7,7 

7,7 

7,8 

7,6 

7,1 

7.1 

6,8 

6.1 

aHo 

7.} 

7>+ 

7.4 

7.1 

7,1 

7,1 

7,1 

7,1 

7,1 

7.1 

7.6 

7.6 

7.8 

7.7 

7.7 

7,1 

7,1 

7,' 

6.7 

loo 

7.1 

7,' 

7t» 

7.3 

7-1 

7,1 

7,1 

7.1 

7,4 

7,1 

7.4 

7,1 

7.1 

7,7 

7.7 

7,7 

7.7 

7,4 

7,2 

130 

6,8 

6,9 

7." 

7,1 

7.' 

7.' 
6,8 

"fe" 

7.3 
7,a 

_7,3 

7.» 

7,4 

7.4 

.  7.4 

7,2 

7.6 
7,1 

7.7 

7.6 

7.6 

0,1 

6,4 

M 

6,0 

6,6 

6,7 

6,7 

7.6 

Ifto 

0,1 

6,1 

6,3 

6,3 

6,1 

6,4 

6,4 

6,1 

6,6 

6,7 

0,7 

6,9 

6,0 

7,1 

7,' 

7.1 

7,» 

7.a 

7,6 

l«o 

(.y 

1.9 

1,« 

1.9 

6,0 

6,1 

6,2 

6,1 

6,4 

6,4 

6,4 

6.6 

6,8 

6,9 

7,0 

7,0 

7.0 

7»' 

400 

^.i 

1.6 

1.6 

1,6 

1-7 

1,7 

1,7 

1.8 

1,9 

1,9 

6,0 

6,1 

0,3 

6-4 

6,6 

6,6 

6.7 

6.7 

6.9 

430 

<;,■; 

1,4 

S,4 

S.S 

1.1 

1.1 

1.1 

1.1 

1.1 

1,6 

1.6 

1,6 

1,7 

1.8 

1,9 

6,2 

M 

6,6 

6,S 

440 

m7 

1," 

1,3 

i.J 

1.3 

1.1 

1,1 

5,2 

1,a 

l.a 

1.1 

1." 

_i'3_ 
1.a 

1,1 

1,6 

1,7 

1,8 

6,0 

6,1 

460 

6.1 

6,0 

1,6 

5,4 

1.1 

1,2 

1,1 

1.' 

1,0 

1,1 

1,2 

I.a 

1,1 

1.1 

1,4 

1,7 

1.7 

5.7 

4U0 

6,Q 

M 

6,0 

1.7 

1,4 

1.^ 

5,1 

4.9 

4,9 

4.9 

1.0 

1,0 

1,0 

Soo 

7,6 

7,2 

6,8 

6,i 

1.9 

1,0 

1,1 

S,o 

4,8 

4.9 

4,8 

4,8 

4,8 

4.9 

1.0 

(=0 

H.^ 

7,4 

^■;i 

6.1 

1,1 

1.4 

1,1 

4,9 

4,7 

4.7 

4,7 

4,8 

4,8 

4,8 

4.8 

4,8 

S40 

<J.S 

1," 

«.+ 

7.) 

6,7 

6,1 

1.8 

1,4 

1,^ 

4,9 

4,7 

4,7 

4.7 

4,7 

4,6 

4,6 

4,6 

4.5 

^60 

10,3 

9.y 

9,1 

7.7 

7,' 

0,1 

0,0 

i,7 

S,3 
6,0 

5,6 

4.8 

4,6 

,4.5 
4.7 

4,5 

4.6 

4,4 

4,1 

4,1 

?Bo 

11,0 

10,6 

10,3 

9,a 

9,3 

8.8 

8,1 

7,- 

6,b 

6,4 

1.1 

4,4 

".? 

ij,i 

11,0 

'"■7 

10,1 

9.6 

9,' 

a,1 

7,7 

7.1 

6,4 

6,1 

1,6 

1,1 

4.9 

4,0 

4,' 

4.1 

4t4 

6ao 

'1.7 

J '.7 

11,5 

11,4 

11,0 

10,6 

9.1 

8.9 

7.4 

6,8 

6,1 

1,1 

4,8 

4,6 

64P 

i.,0 

l',Q 

11,7 

II. 1 

11,0 

10,4 

9.8 

9.1 

8,1 

7,8 

7.1 

6,6 

6,1 

1.6 

66o 

11,3 

".1 

I3,y 

13,1 

,1,9 

11,3 

ro,a 

J  0,2 

9.6 

8,9 

8,2 

7,1 

6,8 

M 

6«o 

10,3 

11,0 

J  3,1 

12,2 

[3,  r 

12,3 

13,1 

12,1 

i^ 

11,4 

10,1 

io,S 

_9,a_ 
10,4 

8,1 

7,8 

7.3 

6,1 

6,1 

S.6 

700 

9.4 

10,1 

IO,q 

u,6 

ia,i 

[3,4 

12,1 

.3,1 

9,7 

8,9 

8,1 

7,6 

7.0 

6,3 

jao 

«,3 

9.' 

■  0,0 

.1,4 

12,4 

<2,6 

'^,1 

1^,4 

12,0 

11,3 

10,8 

10,0 

9.1 

8,1 

740 

6.9 

7,« 

9.7 

10,  s 

'■,i 

11,8 

'S,l 

la.j 

11,9 

'1,1 

11,0 

10,2 

8,9 

eU 

760 

S.7 

6,6 

7.6 

t.1 

9,4 

10,1 

M,0 

",7 

13,1 

13,6 

J  2,7 

'2,1 

11,1 

7tJo 

4.4 

?.» 

6,1 

7>' 

9,3 

10,1 

10,7 

11,0 

12,0 

12,4 

12,b 

13,9 

12,1 

11,9 

ii,4 

io,9 

3,« 

4,0 

4,8 

i'7 

6.7 

7.7 

a.  7 

8,4 

'3^ 
9,1 

10,  J 

'b'L 

i'>7 

12,5 

'2,9 

12,9 

1^1 

13,1 

11,7 

II,Z 

830 

a,2 

1,6 

4^4 

1.4 

6,4 

7,1 

12,7 

12,8 

«40 

1,1 

4,0 

t? 

6,0 

B,o 

9,1 

10,0 

io,b 

I3,« 

13,6 

tt6o 

'.4 

1,6 

1,6 

=i9 

4,6 

1.6 

6,6 

7,6 

8,6 

9,6 

'o,1 

M,K 

12,1 

12,1 

•a,  7 

Wi 

8tio 

1,1 

1,2 

1.1 

'.1 

',9 

2,6 

1,1 

4." 

1.2 

6,1 

7,1 

b,3 

9,3 

10,  i 

11,0 

11,1 

900 

1,1 

1,' 

1,1 

1,7 

3,2 

2,9 

1,8 

4.8 

1.7 

6,8 

7,9 

a,  8 

9.8 

10,6 

11,1 

ia,a 

Qao 

M 

<,< 

1,0 

1,0 

',4 

',1 

1,6 

3,4 
2,3 

^.1 
1,1 

3,9 

6,1 

7,4 

8,4 

9,5 

10,2 

11,0 

»>.S 

v^ 

3.1 

'.1 

>>i 

o,a 

0,9 

1,0 

■*' 

1,0 

1,9 

7.1 

8,1 

8,9 

3.8 

a,  J 

'.7 

',} 

o,q 

",7 

y,9 

1,2 

1,4 

3,0 

3,8 

3,1 

4,6 

1.6 

6,7 

7.7 

8.7 

t 

^ 

1.S 

l.» 

»,S 

1.9 

^4 

",9 

1,2 

'.4 

1,7 

a,4 

1,1 

4.a 

1.2 

6,2 

7tl 

■M 

J'? 

3.a 

3,6 

2,1 

'.7 

'.3 

0,9 

",7 

".7 

1,0 

',1 

1,6 

2,3 

1,0 

3.8 

4.8 

1.8 

6.9 

80a 

B.o 

aso 

iJ?_ 

J4° 

«J° 

860 

.^?°_ 

880 

J90 

9SS 

9'°_ 

_???_ 

930^ 

94? 

_^5£. 

-^ 

_Sg_ 
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TABLE    XIL 

— 

TABLE    XIII. 

Perturb.  ptoJ.  by  Mars. 

Perturbations  produced  by  Jupiter, 

Akccments.    1!&  V. 
1) 

Arguments.     B  and  E. 
E 

B 

970 

98a 

996 

1000 

0 

10 

20 

30 

4  0 

SO 

60 

70 

So 

96 

100 

„6 

,20 

.JO 

'4^6 

140 

o 

6,9 

i'.o 

8,4 

*? 

'fil 

'  ?'.'i 

i'i,o 

1  Co 

•4;8 

'4,7 

14.7 

■iO 

•ii 

'4^5 

'4^4 

"tl5 

'is 

'4.7 

ao 

(.( 

".i 

7,6 

y.7 

'4.9 

'4t9 

'4,7 

'4.« 

'4.7 

'4,6 

14.4 

■4.4 

'4.2 

'4.2 

14,1 

'4.' 

,4,1 

14,. 

.4,1 

40 

4,0 

(.2 

7ti 

.4,(' 

.4,6 

'4,4 

14.1 

'4.2 

14,1 

■1,9 

3.0 

1.7 

4,» 

^,» 

'4-4 

'4'4 

'4.4 

'4,4 

'4,1 

'4-1 

.4,2 

'4.' 

'1.9 

■1,8 

'1.6 

'1,5 

■3,5 

'3.5 

'3.4 

80 

»)' 

2.7 

J,6 

4,^ 

M.4 

'1.9 

14,0 

14,3 

i4,a 

14,1 
'1,9 

'4.1 

'4,6 

'1.8 

'3,7 

'3.5 

'3,4 

'3,2 

'3.' 

'3.0 

100 

,,6 

2.0 

2,6 

1,1 

'1.6 

'1,9 

'1,8 

'1.7 

■  1,0 

'1.5 

■3.4 

'3,2 

.J.O 

■  3,8 

'.7 

1,9 

5,* 

ia,3 

'1.7 

H.0 

Mtl 

'1,4 

'1.4 

11,1 

'1,6 

'1.5 

■1.5 

'1.1 

■1.1 

'3.2 

140 

'.S 

'.5 

".1 

.1,8 

■3.1 

11.0 

n." 

'1.2 

'1.2 

■1,1 

'1.2 

'1.1 

'1,6 

'2.9 

160 

1,0 

'.7 

1.7 

''9 

:o,2 

10,7 

11,3 

".7 

ia,o 

'3,4 

13,6 

'2.7 

,3.8 

'2,9 

'2,9 

11.0 

'3.9 

'2.7 

180 

2.^ 

2.0 

ift) 

9.1 

0,6 

ID,. 

10,7 

",' 

[.,6 

(1,9 

,3.2 

'3.1 

'2.5 

■2.5 

,2,6 

'2.7 

'2,6 

300 

1.^ 

2.a 

2.7 

2.9 

r.« 

«,1 

8,9 

10,0 

<o,6 

".5 

".7 

",9 

12.2 

.3,3 

'3.5 

'2,4 

'2.3 

220 

4>4 

1.9 

1.2 

1>° 

6,8 

7,7 

8.1 

8,8 

'6.4 

,6,81', ,5 

".5 

'(,8 

...9 

12,0 

13,0 

240 

(.? 

4.' 

4.2 

1.7 

.6,2 

6,6 

8,2 

8,9 

9,8 

'6,1 

16,6 

,,,0 

■■.3 

".i 

".7 

260 

6,0 

(.0 

4.» 

4.8 

?,ft 

6,. 

M 

7,6 

8.1 

8,8 

9,7 

'0,' 

'6,5 

.6,9 

380 

11.7 

6.1 

5,9 

I.-; 

1.9 

4.' 

4.7 

1,3 

1.1 

6,0 

6.1 

7,' 

7.6 

8,2 

8.7 

9.2 

9.6 

16,6 

.0.4 

300 

7.2 

7.° 

6,6 

6,. 

1.4 

I1'; 

1.0 

+.1 

4,7 

1,' 

1,1 

0.1 

6.6 

7.' 

8.' 

»,7 

9.' 

9.4 

3 10 

7.1" 

7.  J 

7.' 

^q 

l.a 

1.' 

1,4 

%6 

1,9 

4,1 

4,6 

_5.J_ 

4.' 

4.5 

0,0 

7.3 

6,6 

7.2 

7.6 

340 

7.6 

?.<> 

7,6 

7i7 

l.s 

%o 

1.0 

1,1 

1,1 

1.1 

1.8 

5.6 

(.4 

6,, 

160 

7.l> 

7,<' 

7,0 

7.'; 

1.5 

1.3 

3.9 

3,9 

1,' 

1,1 

1,6 

1.8 

4.' 

4.5 

5.0 

S.5 

6,6 

l8o 

7.« 

7.1 

7,5 

7,^ 

2,8 

2,8 

!,« 

2.9 

1.0 

1.2 

1.5 

*; 

5.0 

400 

6., 

7.0 

7.' 

7,^ 

^;^ 

4,1 

1,« 

1,1 

1,1 

3.9 

3,9 

2.8 

1,0 

1.1 

1.4 

1,8 

4.2 

4.7 

4ao 

'.( 

6.7 

6.7 

6,9 

^.2 

4,^ 

1,6 

3,3 

1.' 

2,8 

2.7 

3,8 

2.9 

1., 

3.2 

3.5 

1.8 

440 

6,1 

0.1 

0.5 

6.^ 

7,1; 

6,6 

1.S 

4,4 

_3,9^ 
4,8 

1,4 

1.' 

2.7 

2,9 

2.7 

2.8 

3.' 

!.■ 

3.2 

460 

i.7 

!.9 

6,1 

6.a 

f'.l 

1.7 

1.2 

3.8 

3,8 

2.7 

2.7 

2.8 

4«o 

!.-» 

(.( 

5.0 

^,« 

'<=,? 

9.-; 

a.1 

7.6 

6,7 

1,9 

S 

4,6 

4.' 

3.6 

3.' 

3.6 

SOO 

(.1 

f,' 

5.1 

10,0 

8,. 

7,3 

5.7 

5,6 

4.4 

3,9 

3.4 

K 

2,9 

520 

4.7 

4.9 

5,0 

■I'l 

14,0 

13,7 

",7 

.0,7 

9,1 

8,7 

7.7 

6,9 

6,1 

5.5 

4,8 

4.2 

1.5 

3.2 

540 

4.! 

4,6 

4.0 

+.7 

'?,6 

'4.1 

'1,3 

'3.1 

.0,2 

9.' 

8.4 

7.4 

0,6 

5.9 

5.1 

4.7 

4.^ 

1.8 

^6o 

4.i 

4.S 

4.5 

4.1 

'7,1 
.8,6 

.6,. 

'<;,' 

.4,0 

11*3. 

11,9 
.3,6 

,6,a 

'2.5 

9,9 

8,7 

7.9 

7.' 

6,4 

5.8 

5.2 

4.5 

^8o 

4.4 

4.4 

4.4 

4,2 

'7.4 

'6,1 

'6,4  j  9,3 

8,3 

7.7 

?' 

0,2 

4i4 

4.4 

4,1 

■  9,8 

.6,0 

,2,0 

11,6 

,0,1 

9,2 

7,5 

6.7 

620 

4.5 

4.4 

4,1 

4i3 

20,8 

20,1 

'9.3 

.sU 

'7,4 

■M 

'5.5 

'4,7 

,1,6 

,3,6 

,',6 

'0.7 

9.8 

9.0 

8,6 

640 

4.V 

4.6 

4,5 

2. ,6 

'«.1 

'7,6 

'6,6 

'5.' 

'4,2 

'1.' 

'2.2 

".3 

,0,4 

9.4 

660 

^.^ 

4,9 

4,8 

4,6 

22,1 

21,6 

21,0 

30,4 

").7 

.8,9 

'7.4 

.0.1 

'5.6 

■  4,6 

'1.7 

".9 

11,0 

680 

5'A 
(.9 

5,' 
5,6 

_4^ 

^^.'1 

22,0 

a. ,6 

30. 1 

"J.9 

'9.' 

'8.5 

'7.6 

.^S 

.6,6 

'7,' 

'6,5 

'4.2 

'5.6 

'3,S 

'4.7 

■2,5 
■  1,8 

700 

:;:^ 

30,6 

26,0 

'8.7 

,8,6 

730 

7.3 

0,6 

6,, 

?.« 

43,0 

31,9 

31,7 

31,3 

3  1.0 

!6,< 

20,6 

'9,1 

,8,9 

,8,1 

'7,5 

■  6,8 

'0,. 

;« 

»,2 

7,6 

6,9 

b,? 

2. ,6 

3. ,6 

3'.1 

36,8 

3o,e 

'8,9 

'8,4 

■7,7 

'7.2 

760 

*i 

».( 

7.9 

7il 

21,2 

21,1 

2<;2 

3 1,0 

ai.o 

20,8 

20.7 

20,1 

26,6 

'9.4 

,9,6 

'7.9 

'7.4 

7ao 

10,1 

9,0 

9,6 

8,2 

na,4 

30.  "i 

20,t) 

20,7 

30,7 

20.7 

.6,6 

36,6 

20,1 

30,3 

'9.8 

'9.4 

■9.^ 

'8.7 

■8,1 

800 

11,2 

'6,5 

^^ 

10,  [ 

.9,6 

.8,8 

.9.8 

'9,9 

ao,2 

30,3 

20,1 

36,4 

36,5 

26,1 

"J.9 
.9,8 

■9.7 

'9,1 

.y,. 

■8.7 

S20 

".9 

I  1,3 

\n 

'9.7 

'9,8 

'9.9 

'9,9 

,6,9 

■9.8 

'9.6 

■9.2 

'8,9 

840 

'2.4 

12,2 

".1 

10,9 

18,2 

'8,4 

.H.A 

.8,9 

'9,6 

■9.3 

'9,1 

"1.4 

'9.4 

'9,4 

■9.4 

■9.4 

'9.0 

860 

■2,1 

■2.5 

12,3 

'7,6 

■  8,0 

18,1 

'»,4 

'8,6 

'8,7 

'»,» 

'8.9 

'9.6 

'9,. 

\fi 

rt^ 

880 

,2,6 

.2.0 

12,4 

.6.9 

.(,,g 

'6,9 

'7.6 

,8.0 

'8,5 

.8,6 

(joo 

'2,4 

13,  n 

11,4 

16,3 

.6,4 

'6,4 

■h,1 

.6,6 

.6,8 

'0,9 

'7.' 

■7.4 

'7.5 

'7,7 

'.'.9 

.8,. 

.8,2 

920 

".S 

'0.7 

"'7 

.2,1 

16,0 

";,9 

'1.9 

.6,0 

'1.6 

.6,0 

.6,1 

,0,3 

i'0.4 
'5,7 

'6,5 
'5.8' 

■  6,7 

■  6,0 

16,8 
.6,1 

'7,0 

'7.2 

■7.4 

'7.5 

940 

M.8 

'1,7 

'1.7 

11.1 

'1,6 

'5.0 

16,1 

'6.5 

.6,8 

.0,8 

960 

It 

16,3 

10,9 

11,4 

'^.■i 

'1,4 

'1,1 

•1.4 

'1.1 

'i.i 

"5.2 

'5.3 

■5.2 

'5.1 

■5.4 

'5.6 

'5.7 

■5.9 

l^o 

98Q 

S.9 

q.<( 

.0,6 

'St3 

"i,a 

'1,1 

'1.' 

11,0 

'I.0 

■4.9 

■4.9 

'4.8 

'4,9 

'4.9 

'4.9 

■5.0 

.5.2 

■5.3 

lOoO 

l>.9 

7.« 

a,  7 

9.^ 

'S.J 

'S.I 

H,o 

'I.0 

'4.B 

'4*7 

■4,7 

,4,6 

'4.5 

'4.4 

'4.5 

■4.5 

.4.6 

.4,7 

— 

970_ 

L9S0 

990 
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^ 

_J5_ 

60 

J£_ 

86 

_9^ 

100 

no 
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TABLE  XIIL 

Perturbations  produced  by  Jupiter. 

Arguments.     B  and  E. 
E 

B 

140 

150 

160 

.70 

180 

■90 

300 

3.0 

.20 

2J0 

340 

350 

360 

370 

a8o 

290 

300 

310 

310 

o 

14-7 

'18 

15.0 

'5.3 

'S'S 

'5-8 

'5.9 

i6,3 

.6,3 

■6,7 

17.0 

1 7.1 

17.3 

•7.5 

'7, 5 

'7,7 

17,8 

17-9 

ill 

1Q 

■4>i 

'4.a 

'4.3 

.4,6 

'4.8 

'4.9 

'5.3 

'S'5 

■5,7 

■5,9 

16,3 

(6.6 

r6.8 

'7.' 

'7.3 

'7.5 

.7.6 

'7.8 

40 

13,8 

'3.7 

•3.7 

'3-9 

14,' 

14,3 

■4-5 

.4-8 

.5,0 

'j.3 

'5.5 

■5-8 

16,3 

■  6.4 

.6,8 

.6.9 

'7.3 

'7.6 

'7,7 

60 

'3,4 

'3.3 

13,3 

■3,4 

'3,5 

■  3.6 

'3.8 

14.' 

14,3 

.4,6 

14.8 

■S-i 

'5-5 

15.8 

16,0 

.6.4 

'6,7 

16,9 

■7,3 

80 

.3,0 

iiii 

■3,0 

■  3.0 

13,0 

'3-' 

'3-' 

'3-3 

■3,; 

■3,8 

[4,' 

'4.4 

iSiL 

'5-4 

[^.7 

'6.1 

[6.4 

■6,7 

100 

.3,8 

13,7 

",7 

'2,7 

13,6 

'3,7 

.1,6 

11,8 

.2,9 

■3,^ 

'3-4 

'3.7 

14^0" 

'4-3 

'4,6 

'5.' 

15.0 

.5.8 

'6.1 

ISO 

.3,8 

[3,6 

'«,S 

'3,s 

13,4 

'3,3 

13,3 

13,3 

■2,3 

.2,6 

.3,8 

13,0 

13.3 

13.6 

■3-7 

14.3 

.4.5 

'S,o 

■S,4 

140 

■  3,8 

13,6 

13,4 

13,4 

'3-3 

13,1 

13,0 

1 3.0 

.2,0 

12,1 

■  3,1 

13,3 

'»,S 

13,8 

'3.1 

'3.5 

•3.7 

'4.3 

■4,4 

160 

13,7 

12,S 

13,3 

11,3 

;;:§ 

11.8 

..,8 

..,e 

11,8 

n,9 

13,3 

13,4 

13,6 

'3.9 

'3.4 

.3,8 

180 

13,6 

ia,s 

13,3 

13,3 

13,1 

ti.9 

",7 

II.S 

11,5 

".5 

11.6 

»'i7 

11,8 

[1,9 

13.1 

'3,3 

'3,5 

.2,9 

aoo 

11,  J 

I3.J 

'3,3 

ta.3 

n,o 

■'■9 

11,7 

",7 

11,5 

■  1,4 

;'.3 

11,3 

ilJ. 

"■5 

[i.S 

11,6 

"■7 

I3.0 

■  2,1 

aao 

13,0 

130 

11,0 

12,1 

I3,0 

11,8 

11.6 

11,6 

...5 

■■,4 

".3 

11,3 

'1,1 

11,1 

11,3 

11,3 

[i,6 

■■.7 

140 

".7 

M,8 

11,8 

n,9 

.1,9 

11,8 

11,6 

1 1,5 

n,4 

",3 

'1,3 

[1,1 

11,1 

11,0 

10,9 

10,9 

11,3 

■'  3 

260 

I  1,3 

"'5 

ri,6 

[i,6 

11,6 

ii.S 

I ',3 

.1,3 

'■.3 

1  1,1 

11. 1 

II.O 

10,9 

10,8 

10,8 

lo^a 

10,9 

.0,9 

380 

10,4 

10.6 

10,8 

'1,3 

".3 

.1,3 

11,3 

11,0 

10,9 

10,8 

10,7 

10,6 

10,7 

.6,6 

300 

9.4 

9.9 

10,1 

'0.5 

10,8 

10,9 

11,0 

..,0 

..,0 

11,0 

II.O 

11,1 

10,9 

10,8 

'0,7 

10,6 

10,6 

'0,s 

310 

8-S 

8.9 

9.4 

9.7, 

10,4 

■°.s 

■?.7 

.0,8 

10,8 

■0.8 

lo.B 

'0.8 

if'l 

!£i?_ 

10,7 

10,6 

10-6 

■O-S 

340 

7.6 

8.0 

8,5 

9.' 

1^ 

9.6 

9.9 

IO,l 

■0,3 

■0,5 

10,6 

10,6 

10,7 

10,7 

10,7 

'0,6 

io.5 

10,5 

'0.4 

360 

6,6 

7.' 

7.S 

8.0 

8.4 

8.9 

9,2 

§:5 

9,8 

.0,1 

10,3 

.Q,4 

.0,5 

10-5 

.0,5 

■  o,S 

io,s 

icS 

'0.4 

380 

S.O 

S.6 

6,3 

6,8 

7,3 

7.8 

8.! 

9,3 

tl 

1Q,0 

10,1 

1 0.1 

.0,3 

10,3 

'O.J 

10,4 

'O.J 

400 

4.7 

S.3 

S-6 

6,3 

6,6 

7.0 

7.! 

7,9 

8,4 

9,1 

9-4 

9.7 

9.9 

10,1:1 

.0,0 

10,3 

10,3 

10,2 

430 

3.8 

4,3 

4.8 

5.3 

5,8 

6,3 

6,6 

7.1 

7.4 

7,9 

8.4 

8,7 

9.' 

9' 4 

9,6 

9.8 

9,9 

10,1 

10,« 

440 

3.a 

3.S 

3.9 

4.4 

4-9 

5<4 

-ii 

6.2 

6,7 

_ZiL 

7.6 

7.9 

8-4 

8.7 

9-0 

-S±. 

9,4 

9.7 

-9± 

460 

3,8 

3.a 

3,3 

3.8 

4,' 

4,5 

4,9 

S.4 

5-7 

6,3 

6,7 

7.3 

7.7 

8,0 

8,4 

8,6 

8,8 

9-' 

9,3 

480 

9.6 

3.7 

2,9 

3.3 

3,6 

J'9 

4,3 

4.7 

5," 

5.4 

S-9 

6-3 

6,8 

I'^ 

r^ 

7.9 

8,4 

8.7 

8,9 

500 

3,9 

3.7 

3.7 

»,9 

3-1 

3,4 

J,6 

4.0 

4,4 

4.8 

5,3 

5.7 

5-9 

6.4 

6,9 

7.3 

7.6 

8,0 

8,3 

S30 

3.a 

3.' 

3,8 

2.9 

3,0 

3.1 

J.. 

3.i 

3,8 

4.2 

4.7 

4,9 

5-4 

5.7 

6,1 

6,6 

6.9 

7.3 

7,6 

S40 

3,8 

3,S 

3,3 

3,' 

3.0 

3,0 

3.0 

3.3 

3.5 

3.7 

4,' 

4-3 

4,7 

5.' 

5-4 

5.8 

6,2 

6.7 

7,0 

560 

±L 

4.' 

3.8 

3,6 

3-3 

3.3 

3.* 

3.2 

3,3 

Jli 

3-7 

4.0 

4-3 

±L 

4.9 

5,1 

5- 5 

6,0 

6,3 

S8q 

s-s 

S.o 

4,6 

4,2 

4.0 

3.6 

J.S 

3.3 

3,2 

3,4 

3.S 

3,7 

4,0 

4.= 

4.4 

4.8 

S-o 

5.3 

i.7 

[1 

600 

6,7 

6,0 

5.4 

y 

4.6 

4.3 

3.9 

3.7 

3,5 

3,5 

3,6 

3-7 

3,8 

4,0 

4.3 

4,3 

4.7 

4-9 

'■; 

1 

630 

8,0 

7- J 

6,6 

6,0 

5.6 

!'■ 

4.6 

4,2 

4,0 

3,9 

3,8 

3,9 

3-9 

4.0 

4.0 

4,' 

4-3 

4-7 

4.8 

640 

9,4 

8,7 

7.8 

7,3 

6,6 

6,1 

S.S 

5.2 

4,7 

4,4 

4,3 

4.0 

4.0 

4'' 

4,' 

4,3 

4.3 

4,4 

4.6 

660 

11,0 

10,1 

9,3 

8,6 

7,7 

7.3 

6,5 

6,2 

5,9 

5,3 

4.9 

4,6 

4,5 

4,4 

4.3 

4-3 

4,3 

4.5 

4.5 

6S0 

ia,S 

11,6 

■0,8 

lO.O 

9-3 

8.5 

-M. 

7.3 

6,7 

Ai 

S.B 

5.5 

S,3 

4.9 

4,9 

4,7 

4.6 

4.? 

4.5 

700 

t3,8 

'3,o 

13,1 

'T;? 

'0.7 

9-9 

9.0 

"•s 

7,8 

7,4 

6,9 

6,3 

6,0 

5.8 

5-4 

5," 

S-' 

5,0 

4.9 

7S0 

'5.1 

'4.3 

'3-S 

13,8 

ia,i 

",3 

10,6 

9,8 

9,' 

8,7 

8,0 

7,f 

7.0 

6,6 

6,3 

S.9 

5' 7 

5.6 

5,5 

740 

16,8 

'5.7 

'4.9 

■4.3 

'3.4 

13,7 

13,0 

11,2 

i'',S 

9,7 

9,3 

8,9 

8,3 

7,7 

7.3 

6,8 

6.5 

6,4 

6,' 

760 

17.4 

'6,7 

15.9 

'5.5 

'4.7 

'3.9 

13,3 

12,6 

...8 

.1,2 

.o,S 

10,0 

9-5 

9-0 

8,3 

7.9 

7,5 

7.3 

6,9 

780 

18.1 

■  7.6 

17.0 

'6.4 

'5-7 

'S.I 

■4.6 

■  3,8 

'3,2 

.2,6 

11,9 

10,8 

10,3 

9,7 

9,[ 

3,4 

8,3 

?.; 

800 

.8,7 
18,9 

18,3 

18,7 

17^ 

.8.3 

'7.3 
.8,0 

16,8 

'6,3 

'7-0 

ii.l 

ii'i. 

'4.3 

■3,7 

■3,' 

'3,6 

12,0 

■',5 

11,0 

i°,4 

9,8 

9.+ 

iiL 

830 

.6,6 

16,0 

■5.3 

:i:2 

'4.3 

'3,7 

'3,1 

11,6 

13,1 

11.7 

11,3 

.0,6 

10.. 

840 

19,0 

'8,9 

'8.7 

'8.4 

.8,3 

'7,7 

■  7.2 

■  6,8 

■6.3 

'5.3 

14,9 

'4-4 

13.8 

13,1 

11,8 

'3,3 

".9 

■  1,3 

860 

X 

.8,8 

'8,7 

18,6 

'8,4 

.8,3 

■7.9 

■7,4 

■■■■ 

16,7 

.6,3 

'5,9 

'S'4 

15,0 

14.4 

'3.8 

'3,5 

'3,1 

.3,6 

880 

'8,7 

.8.5 

18,6 

.8,s 

.8,3 

.8.2 

18,0 

■7.7 

'7-4 

'7,' 

.6.6 

'6,3 

'5.9 

'i.4 

15,0 

14,4 

■4*3 

'3,7  1     11 

900 

18,3 

.8.. 

18.1 

.8,3 

.8,3 

.8,3 

.8.. 

.8,. 

.8,0 

'7.8 

.7,5 

'7,3 

17,0 

'0,7 

'0,4 

'5-9 

'S-S 

«5.a 

'4.8  1     II 

930 

■7.S 

■7,7 

17.9, 

'8,0 

18,0 

18.1 

■  B,J_ 

.8,0 

.8.0 

18,0 

.7.8 

'7-7 

■7,3 

'7,' 

16^ 

^ 

16.3 

'5,7 

940 

16,8 

'7,' 

'7,' 

'7,4 

17-6 

17,6 

■7,7 

.;,8 

.7,8 

'7.9 

18,0 

17.8 

T^ 

'7,7 

'7-5 

'7.3 

17,' 

16.9 

.6,6 

g6o 

16.0 

.6,3 

■  6,s 

16,8 

.6,9 

1 7.1 

'7,2 

■7,4 

'7.S 

'7.6 

.7.8 

'7,9 

18,0 

■7.9 

■  7-t> 

17,6 

17-S 

'7.4 

■7,2 

980 

•S'3 

'5,5 

'S.7 

16,1 

.6,3 

1 6,5 

■  6,7 

.6,8 

■7,6 

'7,3 

'7.3 

'7.6 

'7,7 

'7.9 

.7,8 

.7.8 

17,8 

17.8 

.7,8 

_ 

'4.7 

'4,8 

15.0 

'5.3 

180 

15,8 

'S,9 

16,2 

i^i 

^ 

17.0 

■7,' 

■7.3 

'7.5 

.7.7 

'7.7 

17.8 

17.9 

■7,9 

= 

140 

'5° 

160 

_L7H. 

'90 

300 

210 

JE- 

_^1^ 

_r45_lii£. 

260 

^7° 

380 

190  1  300 

3'o 

320 

{*>) 
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TABLE  XIII. 

Perturbations  produced  by  Jupiter, 

A 

RGUMENTS 

B  and  E. 

B 

860 

870 

880 

890 

90Q 

910 

930 

930 

940 

950 

960 

970 

980 

990 

1000 

o 

t1,6 

13,4 

12.9 

13.3 

.3,6 

13.9 

14.1 

.4.4 

.4.8 

I's.o 

„ 

'5'' 

i^a 

I'j.i 

•S-J 

10,6 

".7 

13,7 

'3,3 

'3,6 

'3.8 

14.' 

14.4 

'4,7 

14,8 

IS.0 

14.9 

14.9 

4fi 

0.5 

10,0 

.0,5 

ti,i 

".7 

'3.3 

13,6 

'3.0 

'3.4 

13,7 

'4.' 

'4-3 

.4,6 

■4  7 

'4,7 

60 

8.J 

8,8 

9.4 

9.9 

10,6 

11,8 

(2.6 

13,9 

'3.3 

.3,6 

13.9 

!*.« 

'4-4 

80 

7.i 

?.8 

8.3 

a.7 

93 

10,0 

'0.-; 

(..6 

'a.S 

13.8 

13.3 

'JS 

.J,8 

100 

6.3 

6.8 

7.3 

7.6 

8,1 

8,6 

9-4 

9.9 

10.5 

io,y 

".4 

13,0 

»a,4 

■  a,« 

'3.a 

120 

s.s 

5.8 

6,1 

6,6 

7.' 

7,6 

8,1 

8,7 

9.4 

9.9 

'0,4 

10,8 

".4 

1 1,8 

'2,3 

140 

S.0 

S'" 

5-3 

S.6 

6,0 

6.S 

7.0 

7.S 

8,2 

8,7 

9.3 

9,7 

10,  J 

10.8 

I  I.J 

160 

4.7 

4.7 

4.6 

4.8 

5,3 

S.6 

S.9 

6.3 

6,8 

7-4 

8.0 

8,6 

n 

V. 

io.a 

t8a 

4-7 

4>t 

4.S 

4.* 

4.S 

4,8 

S.' 

S,4 

S.8 

6,3 

6,9 

7.4 

9.» 

300 

S.o 

4.7 

4.5 

4.3 

4,3 

4.3 

4.4 

4.6 

S.o 

_^3 

<.7 

6,3 

6,9 

7.4 

7.8 

220 

s.« 

i-* 

4.7 

4.3 

4.3 

4,' 

4.' 

4.0 

4,3 

4,S 

4,»i 

S,' 

S'7 

6.2 

6,8 

a+o 

6 A 

S-9 

S.J 

4.7 

4-3 

4.' 

4.0 

3.8 

3.9 

4.0 

4.» 

4.1 

47 

s.= 

S.7 

260 

7.7 

6,9 

6,1 

S.4 

4,9 

4,4 

4,' 

3,8 

3,7 

J.6 

J.7 

3,8 

4.1 

4.3 

4.9 

aSo 

8,9 

8,0 

7,2 

6.3 

i.7 

';.3 

4,6 

4.' 

J.8 

3.S 

3.5 

3.; 

3.6 

J.7 

3,9 

300 

lO.S 

9.4 

8.S 

7.5 

6,8 

6,1 

S.4 

4-7 

4.3 

3.9 

3.6 

3.3 

3.3 

3.5 

3.4 

320 

'M 

9-' 

8.1 

7.3 

6.S 

S-7 

(,o 

4-4 

4,0 

J^A 

3,4 

3.* 

3.a 

340 

13.9 

ia,9 

M,b 

10,7 

9,6 

8.7 

7,7 

6,8 

00 

S.a 

4.6 

4..' 

3.7^ 

3.4 

J.a 

360 

'S.9 

'4.7 

IM 

■M 

iO,' 

9.» 

8,3 

7.4 

6,4 

S.7 

4-9 

4,3 

J.« 

J'S 

380 

17.6 

i6,S 

'?.4 

14.3 

'3.0 

M.8 

10,8 

9.7 

8.7 

7.8 

6,9 

6,. 

S'+ 

4,6 

4.' 

400 

'9.a 

i8.a 

i7.a 

■  6,0 

'4-9 

t3.8 

'2,4 

i(.4 

10.4 

9-3 

8.3 

7.3 

6,4 

5.6 

$■0 

420 

ao,7 

'9.8 

18,8 

'7.7 

.6.7 

'S.S 

1 4.4 

'3.t 

11,9 

10,9 

9,8 

8,8 

8,0 

6.9 

6.1 

440 

22,0 

21,2 

ao,i 

19.3 

i8.i 

'7.3 

(6,3 

'4.9 

(3.8 

'a.7 

-ii'l 

1°jL 

_2'1 

8.4 

7.S 

46. 

>J.' 

^m" 

3r,6 

30.6 

19.7 

.8,9 

'7,9 

(6.7 

.5,6 

'4,3 

'3.3 

13,3 

10,9 

f0,O 

9,0 

480 

24,1 

aj.! 

22,7 

22,0 

30,3 

'9.3 

18,2 

'7.3 

16,3 

15.0 

.3.8 

ia,8 

■  1,6 

io,s 

Sw 

>4.7 

2*.i 

^3.f 

23,0 

33,3 

31,6 

20,7 

'9.7 

18,8 

.7.8 

16,7 

'S'4 

'4,S 

■3.+ 

'4,3 

Sao 

as.' 

24,8 

a+.3 

33.7 

33.2 

23.7 

31,9 

30,2 

19.1 

.8,3 

17,2 

16,1 

IS.0 

14.0 

S40 

H." 

ai,o 

a4,» 

34.J 

23.9 

33.4 

32,8 

33.1 

a ',3 

30,6 

'9,7 

18,7 

17.6 

16,6 

•S,6 

,60 

24.9 

34.9 

34,!! 

24,7 

34.4 

24,0 

23.6 

2^ 

—•*. 

31,6 

30.8 

10,0 

'0,1 

.8,1 

'7,1 

iBo 

24.0 

»4.7 

34.7 

24.6 

34,S 

^4.3 

13,9 

i3.S 

33.1 

32,1- 

11,9 

21,1 

20,3 

'.1% 

(8,6 

600 

a4.' 

14.3 

34.3 

24.3 

34-3 

34.3 

24,' 

3_3,« 

aj.S 

33.0 

22,5 

33,0 

31,4 

.9.8 

620 

»3.J 

23.6 

aj.7 

35.9 

24.0 

24,1 

34,' 

33.9 

'3.7 

33,4 

33.1 

32,6 

23,1 

a '.4. 

30,8 

640 

22,5 

22,8 

33.' 

33,2 

33,4 

33.6 

"3-7 

23,8 

33,7 

23.5 

23,3 

33,9 

33,6 

32,1 

21,6 

660 

a'. 7 

22.0 

23,3 

22,5 

32,8 

33.« 

23,3 

33.1 

33.3 

33,2 

33,t 

23,0 

32,8 

32,5 

33,1 

bUo 

;°-7 

11,2 

31,^ 

31,7 

22,0 

33.3 

23,; 

22,6 

32.8 

23,9 

32,9 

^l1 

23,7 

.33,7 
32,4 

fV3, 

aa,a 

700 

20,0 

20,3 

20,7 

20,9 

21,2 

31,5 

Try 

21,9 

22,2 

32,3 

22,; 

33/5 

33,! 

720 

i9.a 

19.  S 

.9,8 

20,  r 

30.4 

20,8 

31,1 

21.4 

21,6 

21,8 

3  1,9 

33,0 

21,0 

33.0 

740 

.8,5 

18,8 

19.0 

19.3 

'9-6 

'9-9 

20,2 

20,; 

20,7 

30.9 

a.,i 

31,5 

31, S 

31^ 

760 

18,0 

18,2 

'7.8 

.8.4 

i8,a 

'9.' 

19.4 

.9.6 

'9-9 

30,1 

20,3 

30,S 

30,6 

31,0 

3i,a 

780 

17,6 

■7.7 

18.0 

(8,1 

'8,4 

18,7 

18,8 

'9,1 

'9.J 

'9.i 

'9,7 

30,3 

30.4 

8ao 

'?■' 

'7.3 

'7.4 

'7,4 

'7-7 

jZjO 

.8,1 

.8,4 

.8.6 

.8,9 

.8,9 

19,' 

'Qvt 
18,6 

23^ 
18,8 

Bao 

16,9 

17,0 

17." 

'7.3 

'7.4 

'7.4 

■  7,6 

'7,8 

17,8 

18,1 

18,3 

1 8,5 

840 

16,6 

.6.7 

16,8 

16,3 

16,9 

'7-3 

17,3 

'7-' 

'7.' 

'7,3 

'7,4 

•/■S 

'7,8 

'7-9 

■  8.1 

860 

16.3 

'6.4 

'6.S 

i6,s 

16,6 

16,6 

16,7 

16,8 

'6.9 

16.9 

17,0 

17,1 

'7.a 

'7'4 

880 

'S.9 

16,1 

'6.3 

'6,3 

r6,s 

.6,5 

16,5 

16.6 

16,6 

ifi,6 

16.6 

ib.b 

16,7 

16,7 

.6,9 

900 

'S.S 

'i'? 

15.9 

.6,1 

16,3 

.6.J 

.6,4 

i6,3 

'6,3 

16,2 

16,3 

.6,1 

.6.J 

<6.3 

.6.3 

920  '   is,o 

■S-3 

";.s 

'5,6 

'5-9 

16,0 

16,1 

i6,( 

(6,1 

16,0 

16.1 

16,. 

16.1 

16,0 

16,0 

94-'  1   '4>4 

'4.7 

14.9 

■S.a 

'S.4 

'S.7 

iS.ti 

'S,8 

i5,0 

15,9 

'S,9 

■S.9 

■S.8 

'S.7 

.S.8 

960  1   13.7 

'4)1 

'+,3 

'4.S 

14.S 

'S-2 

'H 

'S.S 

'Sw 

'S-7 

'5,7 

'5,6 

■S.« 

'S.S 

«S.5 

980         12.8 

'3.3 

'3-7 

'3.9 

14,2 

'4.S 

14,8 

IS,' 

'S.3 

•S,4 

'S'S 

■S,4 

»i.+ 

«i,4 

'S-3 

1000  ,   11,5 

Jl± 

13,9 

'3.3 

'3,6 

'3.9 

'4,3 

'4,4 

^ti 

'5.0 

IS,' 

-iSiL 

. '!.« 

J-5il 

2i± 

1             1   Ubo 

'>70 

88a 

890 

900 

910  1  910 

930 

940 1 9;"^ 

_9fto_ 

970I  9K0 

990 

1000 
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TABLE    XIV. 

Perturbations  produced  by  Saturn. 

AuGUMENTS.     B  and  F. 

F 

B 

000 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1000 

If 

II 

// 

// 

II 

II 

II 

II 

II 

II 

II 

0 

i>* 

^5 

1,4 

HO 

o>7 

0,6 

o,S 

o,S 

0,4 

0,8 

1,2 

100 

0,9 

1,2 

^3 

*  ^x 

0,9 

0,8 

0,7 

0,7 

0,6 

0,7 

0,9 

200 

0,7 

0,9 

1,0 

I>I 

1,0 

0,9 

0,8 

0,8 

0,9 

0,8 

0,7 

300 

0,9 

0,^ 

0,7 

0,8 

0,9 

1,0 

1,0 

1,0 

1,0 

1,0 

0,9 

* 

400 

1,0 

0,9 

0,6 

0,4 

0,6 

0,9 

1,0 

1,1 

1,1 

1,1 

1,0 

500 

i>i 

1,0 

0,8 

0,4 

0,2 

0,5 

1,0 

1,3 

1,3 

I, a 

1,1 

600 

1,2 

ifi 

0,9 

0,6 

0,2 

0,2 

0,5 

1,1 

HS 

i»S 

i,» 

700 

^4 

i»i 

1,0 

0,8 

0,4 

0,1 

0,3 

0,8 

1,4 

1,7 

1,4. 

800 

1,6 

i»3 

1,0 

0,8 

0,6 

0,4 

0,1 

0,3 

1,0 

1,6 

1,6 

900 

^5 

i»4 

i>i 

0,9 

0,7 

0,6 

0,3 

0,2 

0,6 

1,2 

hS 

1000         1,2 

»>S 

»>4 

1,0 

0,7 

0,6 

0,5 

0,5. 

0,4 

0,8 

i,» 

4 

TABLE  XV. 

Variable  Part  of  the  Aberration  of  the  SUN^ 

' 

Asfl 

FOMENT.   True  Anomaly. 

D. 

0- 

I- 

11- 

VI+ 

VII+ 

VIII+ 

" 

• 

The  constant  quantity  *-20f'  is  contained 

o 

OyH 

It 

0,2Q 

0,17 

30 

3 

0,33 

0,28 

0,15 

27 

in  the  Mean  Longitudes:  Thus,  to  find  the 

6 

0,33 

0,27 

0,13 

a4 

heliocentric  Longitude  of  the  Earth,  ive  omit 

, 

9 

12 

Oi33 

0,26 

0,12 

21 
18 

the  variable  part  of  the  Aberration,  and  add 
to  the  true  place  of  the  Sun  1 80«.  0 .  20". 

• 

o>33 

0,25 

0,10 

'S 

0,32 

0,23 

0,08 

«S 

i8 

0,32 

0,22 

0,07 

12 

• 

21 
.24 

0,31 

0,21 

0,05 

9 
6 

0,30 

0,20 

0,03 

27 

0,30 

0,18 

0,02 

3 

30 

0,29 

o»i7 

0,00 

0 

1. 

^ 

XI- 

X- 

IX- 

v+ 

1V+ 

111+ 

D. 

1 

1                         1 

(<52) 


SOLAR   TABLES. 


TABLE  XVI. 

Radius  Vector  in  Haturol  Numbers  for  1810. 
A!l  till*  Uadii  have  be?n  diminished  by  O.OT-OIfl.no  that  the  IVrturbations  may  be  additive. 


Sig.  O. 


0,98310.95 
o,<)8}  11.11 
0,98513.01 

0.983 'J' J  5 


0,98315. 18 

0,98317.56 
0,98320.46 


0,98323.89 

0,98327.85 
0,98332.33 


0.98337-13 
0,98342.85 
0,983+8.89 


o,98,H!-4S 
0,98362.52 

0,98370.10 


0,93378.19 
0,98386,79 
0,98395.89 


0,98405.4.9 
0,98+15.59 
0,98+26.18 


0,98437.26 
o,98++8.85 
0,98460.89 


0,98528.25 
0,98543-10 


0,98+73.42 
o,98486.+2 
0,98+99.90 


■3,94 
14,41 
14,85 


4,165 

4,16+ 
4,162 


4,148 

4,140 


3.991 
3.970 
3,947 


3.84 
3,8' 
3,780 


3.748 


3.04s 
3,608 
3,570 


Sig.  XI. 


Sig. 


0,98558,42 
0,98574.17 
0,98590.37 


0,98715.65 

o,q9>3  5.iS 
0,98755.09 


0.98775.38 
0,98796.05 


0,98904.77 
0.98927.54 
0,98950.64 


0,98974.06 

0,98997.78 
0,99021.81 


0,99046.13 
0,99070.74 
0,99095.63 


0,99120.79 
0,991+6,21 
0,99171.89 


34,33 
24,6 
24.89 
25,16 


:.II. 


Vai-.    \  Itad.  Vect. 


3.570 
3.53' 
.3.49' 
3.449 


3.»73 
3,226 
3. -79 


2,978 
2,926 

2,872 


2,650 
2,592 


0,99171.89 

0,99197.81 
0,99223.97 
0,99150.37 

0,99276.98 
0,99303.81 
0,99330.84 


0,99358.07 
0,99385.48 
0,99+13.08 


0,99440.84 
0,99+63.77 
0,99+96.34 


0,99525.07 
o,99S53-4J 
0,99581.90 

0,99610.51 
0,99639.21 

0,99668.02 


0,99696.92 
0,99735.90 
0.99754.95 


0,99784.06 
3,99813.23 
3,99842.45 


25,92 

26,16 
26,40 
a6,6i 
26,83 
57.03 


37.76 

27.95 
28,07 

28,23 

a8.3? 
28,48 

28,61 
28,70 
28,81 
38,90 


39,28 
29,50 


0,874 
0,803 
o,73< 


0,441 
0,369 
0,297 


0,224 
0,151 
0,078 


0,006 
0.0&7 


SOLAR    TABLES. 
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TABLE    XVI.. 

Continuation  of  the  Radius  Vector  in  Natural  Numbers. 
All  the  Radii  iiitvc  been  diminished  by  0,CXX)I0.00  that  Uie  Perturbations  raay  be  addiiivc. 


Sig.  III. 


,00047.47 
,00076.73 
,00105.95 


"3513 


,00308.79 
,00337.41 
,00365.^} 


,00394.32 
,00413.53 
,00450-70 


,00478.68 
,00506.50 
,00534.(6 


,00561.65 
,00588.95 
,00616,07 


,00641.99 
,00669. 7 1 
,00696.2  a 


10722.51 
107+8.58 
.0774.40 


,00799.99 
,00850.41 


39,a8 
29,26 

39,12 
29,18 

19,12 

29,07 
18,99 
28,qz 

is,a3 

28,73 
iS,62 
18,51 

i3,J9 
18,16 


7i49 

2  7,  JO 
17,12 

16,91 
16,71 


^5.59 

2.5.34 


0,644 
0,7,6 


Sig.  IV. 


,01085.56 
,01107.36 


,01187.66 
,01305.81 


,01333.59 
,01340.96 
.oi3i?-93 


.o'3?449 
,01390.64 
,01406.37 


,01411.67 
,0.436.56 
iOi45i.oo 


M,82 
24.54 
14,37 


13,69 
23,40 


21,46 

11,13 

ii,8o 
11,46 


1.962 


3.4SS 
3.494 
3.532 


3,569 

3*605 
3,640 


Sig.  V. 


,01451.00 
,01465.01 

,01478.60 

,01491.74 


504-43 

5.6.67 

,0.523.46 


,01539.79 

,01550.66 
,01561.07 


,0.571.02 
,0.580.50 


,0.598.04 

,0.606.  JO 

,01615.69 


,0.617.41 
,01633.56 


,01644.38 
,0.649,06 


1653.15 
..656.95 
1660.16 


,01663.07 
,01668.81 
,01669,06 


3,640 
3.674 

3,706 


4)049 
4,064 

4.079 


4,161 
4,164 
4,164 


Sig.  Vl. 


Deg. 


(01) 


SOLAR    TABLES. 


TABLE    XVn. 

Logarithms  of  the  Radius  Vector  for  1810. 
All  the  Lcii^arithms  liave  been  dimiiiisheil  by  0,00010.00  to  make  the  Perturbations  additivt 


SOLAR    TABLES. 
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TABLE  XVn. 

Continuation  of  the  Logarithms  oi  the  Radius  Vector  for  1810. 
An  the  Logarithms  have  been  diminished  by  0,00010.00  to  nialte  the  Perturbatioas  additive. 

Sig.  III. 

Sig.  IV. 

Sig.  V. 

Ceg- 

Lcgariiliirtj. 

Difi; 

Sec. 
Var. 

Logariibmj. 

Diff, 

Sec. 
Var. 

Log^arillim.i. 

Diir. 

Sec. 
Var. 

D.S. 

^ 

0,0c  001.  a  4 
0,00014.95 
0,00027.65 
o,ooojo.j3 

ia,7i 
12,70 
12,68 
.2,65 

.2,63 

12,60 

.2,56 

■a.S3 
12,49 

-,44 
12,39 

i;,34 

ii!i6 
12,09 

12,OJ 

'^9S 
..,97 

".79 

11,71 

11,63 

".S3 

".43 
".33 
11,24 
11,13 

"103 
10,91 

10,80 

0,061 

0,092 
0,124 

0,156 

0,00362.07 
0,00372.75 
0,00383.32 
0,00393.76 

10,69 
10,56 
[0,44 
10,32 

10,19 
10,06 

9,93 
9,79 
9.65 
9,5> 

9,36 

9,33 

9,06 

8,92 
8,76 
8,61 

8,44 
8,29 

8,12 

7.9! 
7.79 
7,6: 

7,45 

7,2? 

7,09 
6,92 
6.73 
6,56 

6.37 
6,i8 

0,946 

0,972 
0,998 
1,033 

0,00619.91 
0,00625.91 
0,00631.73 
0,00637.34 

6,00 
5,8' 
5,62 

5.43 
5,24 
5.04 
4,8  s 
4.6s 
4,45 
4,26 

4.05 
3,85 

3.6s 

3,44 
3.=4 

3.04 

=.83 
2,62 

2,43 

3,21 

2,00 

',79 
i,;8 
',37 
1,16 

0.95 
0.74 
0,53 

0,3' 
0,11 

'.565 
',579 
'.593 
1,607 

1" 

37 

4 

s 

6 

0,00051.98 
0,00065,61 
0,00078.21 

0,187 
0,218 
0,349 

0,00404.08 
0,00414.37 
0,00414.33 

..048 
[,073 
■  ,097 

0,00642.77 
0,00648.01 
0,00653.05 

1,619 

I,6j3 

1,644 

36 

34 

I 

9 

0,00090.77 
0,00103.30 
0,00115.79 

0,38. 
0,312 
0.343 

0,00434.26 

0,00444.05 
0,00453.70 

'.'44 
i,r68 

0,00657.90 
0,00662.55 
0,00667.00 

.,687 
1,706 

23 

2a 

w 

0,00 1  a8. 53' 
0,00140.62 
0,00152.96 

'>.37J 
0,404 
0,434 

0,00463.21 
0,00472.57 
0,00481.79 

1,190 

1,313 
',^35 

0,00671.26 
0,00675.31 
0,00679.16 

;? 

'3 

0,00165.24 
0,001  7>.46 
o,ooitJ9.62 

0,465 
0,495 
0,525 

0,00490.85 
0,00499.77 
o,oo5oli.s3 

'.''57 
1,378 
1,299 

0,00682.81 
0,00686.25 
0,00689.49 

',714 
1,72a 

1,73° 

'7 
16 

'5 

16 

'7 
18 

0,00201.71 
0,00213.73 
0,00225.68 

0,584 
0,613 

0,00517.14 
0,00525.58 
0,00533.87 

1,330 
'.340 
',360 

0,00692.53 
0,00695.36 
0,00697,98 

',7i7 
1,744 
'.ISO 

'4 
'3 

'9 

0,00237.55 
0,00249.34 
0,00261.05 

0,642 
0,671 
0,700 

0,00541.99 
0,00549.94 
0,00557.73 

',379 
',398 
'.417 

0,00700  40 
0,00702.61 
0,00704.61 

.,-56 
1,761 
.,766 

9 

22 
33 
^4 

0,00272.67 
0,00:84.20 
0,00295.63 

o,;i8 
0,756 
0,784 

0,00565.34 
0,00573.79 
0,00580.06 

'.435 
',453 

1,470 

0,00706.40 
0,00707,98 
0,00709.35 

•,770 

',774 
>.?77 

8 

I 

26 
2? 

0,00306.96 
0,00318.20 
0,00329.33 

0,8. 2 
0,839 
0,866 

0,00587.15 
0,00594.07 
0,00600.80 

',487 
1,504 

1,530 

0,00710,51 
0,00711.46 
0,00712.20 

1,779 
i,;B. 
.,76, 

5 
4 
J 

a8 
29 
30 

0,00340.36 
0,00351.27 
0,00362.07 

0,693 
0,920 
0,946 

0,00607.36 
0,00613.73 
0,00619,9! 

',535 

Dili's 

0,00712.73 
0,00713.04 
0,00713.15 

1,786 
1,786 
■  ,766 

2 

sig.  vm. 

Sig.VU. 

Sig.  VI. 

1 
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Tab.XVIII. 

Ptrturbationsiil  the 
Rat!.  Vcc.  ;>j  tlK> 
Afooii.  Isll'arl, 

Ab 

Continuation  of  TABLE  XVIII. 

Lunar  Equation  of  the  Radius  Vector.     Second  Part. 

d 

Argument  A 

cuMENTS.     First  Part  of  the  Equation  of  the  Radius  Vector,  an 

Mean  Anomaly  of  the  Sun. 

FIRST  PART, 

30 
40 
^0 

lOOO 

970 

7.43 
7i4» 
7.40 
7,37 

1% 

Sun's  Mean 
Anomaly. 

8,00 

+ 

7,00 

+ 

6,00 

+ 

5,00 

+ 

4,00 

3,00 

2,00 

1,00 

° 

0.    0 

xir 

XI 

+  0,07 
7 
6 

0,0s 

0,04 

0,02 

0 

0,01 

0.03 

3 

3 

0,0; 
5 
4 

0,06 

0,0b 

6 

••     0 

VI.    0 

vi. 

vri 

60 
70 
So 
90 
100 

940 
930 
930 
910 
900 

7,'S 
7,09 
6,99 
6,87 
6,74 

m.1 

X 

IX 

S 
4 

I 

■  I 

2 

3 

s 

3 

a 

VIII 
IX. 

130 
140 
ISO 

890 

870 
860 
8,0 

6,60 

6,45 
6,29 

6,12 

';tQ4 

si^ 

7,00 

6,00 

5,00 

4.00 

+ 

3.00 

2,00 

+ 

1,00 

+ 

0 

Sun's  Mean 
Anomaly' . 

160 

170 
180 
190 

20a 

8,0 

8jo 

820 
8.0 
800 

S.7S 
S.55 

ws 

S.'4 
4,9a 

VVIien  the  Mean  Aiiomuly  is  en  the  /<fl,  wc  lake  (he  Signs  at  the  top;  when  on 
rig/U,  we  take  ihose  iclout. 

- 

Continuation  of  TABLE  XVIII. 

Lunar  Equation  of  the  Radius  Vector.     Third  Part. 

Arguments.     M  and  A. 

A 

210 
210 
330 
240 
250 

IS 

770 
760 

7^0 

4,70 

4,49 
4,16 
4.03 

3,80 

260 

270 
280 
290 

300 

740 
730 
720 
7'0 
700 

3.57 
3.3+ 
3,12 

aj68 
2.46 

2,25 
2,05 

1,66 

M 

0 

0,06 
0,07 
0,09 

0,J2 
0,12 
0,14 

20O 

2^0 

300 

i>° 

400 

- 

4i;o 

i;oo 

SO 

0,04 

o|o8 

0,20 

0,2  Q 
0,20 

0,26 
0,25 
0,35 

0,30 
0,30 
0,50 

0.34 
0.34 

0,33 

0,40 
0,4a 

0,36 
0,31 
0,28 

0,48 
0,46 

0,43 

0,38 

0,33 

0,28 

3.54 

3,S2 

0,56 

0.55 
-^.'il  _ 
0,46 
0,40 
0,53 

950 
900 

310 
320 
330 
340 
3  SO 
360 

1£ 

390 
400 

680 
670 

660 
6(0 

0,48 

150 
200 

2(0 

0,1+ 

0,20 
0,27 

o,'4 
0,20 
0,26 

0,17 
0,32 
0.37 

0,22 
0,23 
0,2(» 

0,2? 
0,28 
0,30 

0,30 
0,30 
0,10 

0,32 
0,30 
0,29 

0,43 
0.37 
0,30 

Is 

750 

400 

0,34 
0,41 
0,46 

0,31 
0,39 
0,45 

0,32 
0.37 
0.42 

0,32 
0,36 

0,38 

0,3a 

0.33 
0.35 

0,30 
0,30 
o,jo 

0,27 

0,2''. 

0.2+ 

0,34 
0,21 
0,20 

0,23 

0,19 
o.c6 

0,24 
0,18 
0,14 

0,25 

0,19 
0,14 

700 
650 
600 

640 
630 
620 
610 
600 

1,48 
',3' 

■-■s 

o!86 

4SO 

0,49 

o,so 
0,49 
0,46 
0,41 

0,4a 
0,49 
0.49 
0,46 
0,42 
0,56 

- 

=,4S 
3.47 
3,46 

0,41 
□  ,42 

0,4  r 

o,3S 
0,36 
o,i6 

0,30 
0,30 
o,lo 

0,24 
0,24 
_o^ 
0,25 
0,17 
0,28 

o,ly 
0,18 
_0^I9 

0,-4 
0,2'ii 

0,14 
0,13 
0,15 
o,.8 
0,23 
0,28 

0,1. 

0,11 

0,12 

o,,6 
o,ji 
0,27 

0,11 
0,10 
0,1 1 

550 
500 

45° 

410 
420 
430 
440 
4so 

59° 
S8o 
570 
s6o 

5  SO 

0,7 1 
0,61 
0,5  ( 
0,42 
0,14 

600 
650 
700 

3,44 

3,4' 

3,37 

0,40 
0.39 
0,0 

0,36 
0.34 
0.33 

0,30 
0,30 
0,30 

o,'4 

0,26 

400 

350 
300 

750 
800 
8  so 

0,27 

0,30 
0,14 

0,30 
0,23 
0,17 

0,32 
0,27 
0,22 

0,32 
0,29 

0.3  s 

0,31 
0,30 
0,28 

0,30 
0,30 

0,30 
0,30 
0,30 

0,30 
0,32 

0,3  S 

0.3S 
0,35 
0,34 

0,31 
0,36 

0,40 
0,40 
0,40 

o,3J 
0,38 
o,4i 
o,+6 
0,48 
0,48 

0.34 

O,),0 

0,46 

o,;i 
0,53 

0.54 

0.33 

0,40 
0,46 

350 
aoo 

'50 

460 

490 
Soo 

540 
S30 

510 

0,28 
0,23 

0,iq 
0,17 
0,16 

900 
9S0 

0,08 
0,05 
0,04 

0,12 
0,08 
0,06 

0,17 
0,14 

o,:2 

0,23 

0,20 
0,20 

0,27 
0,26 
0,26 

0,53 
0,56 

5° 
0 

„i22S, 

_9S0^ 

900 

is^ 

800 

750 

700 

6^0 

600 

a2_ 

Soo_  __ 
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TABLE   XIX. 

Perturbations  of  the  Rsdius  Vector  produced  by  l^ettus. 
Argcments.     13  and  C. 

li 

0 

4.5S 
4,0b 
3,6+ 

3,17 

.0 

30 

40 

so 

60 

70 

Eo 

90 

100 

.10 

■  20 

130 

40 
60 

80 

■40 
160 
J  80 

4,2  7 

3.42 
3,66 
3,36 

4,36 

4.23 
1,38 

4,34 
4,38 
4,oj 
3.59 
3.fi 
2,63 

4,^6 

4.39 
4.'! 
3.80 
3.34 
3,86 

4,10 

4.56 

4,2  1 

3.9s 

3,57 

3,94 
4.  "9 

4,32 

4,07 
3.75 
1.33 

3,76 
4.05 
4,19 
4,'^ 
3.fc9 
3,53 

3,53 

3,90 
4," 
4.'6 
4,02 
3,70 

3,30 
3,7= 

4!'3 
4,07 
3,85 

3,04 

4,09 
3.94 

2,79 
3,26 
3,68 
3,92 
4,06 
4,00 

2.52 
3,04 
3,48 
3.78 
3.98 
4,03 

2,37 

3,80 

I'M 

3.B7 

3,99 

1,72 
T,6o 

',+3 
1,34 
''2  7 

'.H9 
.,65 

],40 
.,33 

1,0; 
■,79 
1,67 
.,48 
'.39 

'.95 
'.4S 

2.44 

i|86 
'.73 
',54 

1,64 
J, 30 
2,01 
1,80 
■.64 

2,b6 

3,48 
2, '7 
',93 
1,80 

2,69 
3,34 
2,0a 
1,86 

3,32 
2,89 
3,53 
3,24 

3,50 
3,10 
=.73 
2,41 
3.17 

3.68 

3.3' 
2,92 
2,60 
2,30 

3.80 
3,46 

3,13 

2,77 
2,48 

3,32 

2,96 

3,66 

3.94 
3.7' 
3.50 

230 
=  40 
260 

3  So 

300 

'.'9 
','3 
.,09 
1,14 
1,30 

1,07 
1,07 
1,18 

',37 
'.'7 
1,07 
1,03 
.,18 

1.33 
i,'o9 

l,Oi 

1,08 

1,41 
1,35 
I, '3 

I,03 

o,q8 

1,5' 
1.34 

'I05 
o,9S 

'iS9 

'.43 

1,0(J 

",98 

1,08 
'.53 
1,25 
1,16 
1,00 

1,86 
1,64 
',4S 
1,36 
1,04 

',9S 
',73 
'.SS 
1,14 
','4 

2,07 
1,92 
',67 
i,iH 

1,20 

2,33 
3,00 
1,81 
',56 
1,33 

'.97 
1,70 
',44 

2,SS 

3,06 

',84 
',58 

330 

■MO 

400 

1-99 
2,49 
3. '3 

1.71 

1,36 
J,  74 
3,27 
^S 
3.44 

■is3 
1.98 
2,50 
3.1? 

','3 
',3' 
1.74 
2,27 
2,88 

1,23 

1,52 
3,00 
=,'53 

0,9 -i 
..08 

1,38 

',74 
3,3q 

0,91 
0,98 
','7 
I, SO 
2,02 

0,90 
0,90 

•a 

',75 

0,92 

0,92 
1,14 
',S' 

0,9  S 

0,8  J 
0,85 

1,2; 

1,01 

0,84 

o,So 
0,89 

0,90 
0.77 
0,80 
0,96 

i,.8 
0,96 
0,80 

0,75 
0,83 

1,19 
1,0  ( 
0,83 

0,73 

0,75 

410 
440 
460 
480 
500 

4,34 

4,64 
4,8? 

4,02 
4.4S 
4.74 
4>94 
4,90 

3.7S 
4.28 
4,66 
4.86 
4,88 

3,49 
4.t>4 
4,50 
4.77 
4.84 

3,20 

3,B< 
4,=Q 

4,67 
4,78 

3,90 
3,S4 
4,07 
4,5' 

4,75 

3,56 
3.'3 
3,83 
4,32 
4,66 

2,33 

2.95 
3.56 
4,12 
4.52 

3,04 
3,6o 
3,^8 
3,86 
4,33 

•,78 
2,36 
2,99 
3,59 
4,13 

'.51 

3,06 
^,64 
3,31 
3,90 

1,34 
'.79 
2,39 
3.03 
3,63 

'is3 
2,09 
2,68 
3,36 

0,94 

1,24 
1,82 
2,44 
3,08 

510 

4.74 

4,8. 
4,63 
4.38 
4,i0 
3,9» 

4,86 
4.7° 
4,3' 
4.28 
4.04 

4.9' 
4,81 
4.60 
4,40 
4.'8 

4,90 
4,8s 
4,70 
4.50 
4,30 

4.89 
4,89 
4>77 
4,60 
4,J9 

4,85 
4,88 
4.83 
4,68 
4.50 

4,76 
4,88 
4,86 
4,75 
4,60 

4,65 
4,8' 
4,86 
4,80 
4,66 

4,52 
4,74 
4,85 
4,8s 
4,74 

4,34 
4,66 
4,80 
4,84 
4,77 

4,' 5 
4,5' 

3,93 
4.36 
4.64 
4,79 
4,83 

3,67 
4, '6 
4.52 
4,70 
4,80 

630 
640 

660 
680 

7CO 

3.54 

2,3+ 
:,82 

3,7' 
3,4' 
3>04 
2.^9 

3.86 
3.38 

IT. 

3,32 

3.97 
3,73 
3.43 
3.04 
2.!6 

4,10 
3,S9 
3,60 
3,19 
=,79 

4,20 

4,03 

3,76 
3,4S 
3.03 

4,30 

4,13 

3,9' 
3,6' 

1,19 

4,40 
4,23 
4,05 
3,79 
3,44 

4,5' 
4,34 
4,'S 
3,95 
3,64 

4,59 
4,41 
4,26 
4.07 
3,8' 

4,66 
4,5' 
4,36 
4,'9 
3,97 

4.72 
4,59 
4.43 
4,28 
4,10 

4,75 
4,66 
4,52 

4,37 
4,23 

4,79 

4,7' 
4,60 
4,46 
4,33 

720 
/4o 
760 
7S0 
Boo 

',3' 
0,80 
0,42 
0,24 

0,2^ 

1,50 
0,99 
o,5() 

C,38 

0,33 

.,76 
1,24 
0,73 

o,39 
0,23 

',97 
',43 
0,93 
0.52 
0,28 

2,37 
1,70 

0,36 

2,54 

1,93 

',39 
0,87 
o,+7 

3,78 

3,33 

1,6s 

'.'3 
0,64 

3,00 

'S 

J, 33 
0,82 

3,'9 
2,74 
2,18 
1,6  [ 
1,07 

3.46 
2,99 
3,44 
1,81 
1,29 

3,64 
3,17 

2,7' 
2,13 

',53 

3.83 
3,45 
2.98 

',74 

4,00 
3,63 
3,16 
2,67 
2,06 

4, '4 
3,83 
3.44 
2.94 
2,36 

bio 
840 
860 
880 
900 

0,50 
0,96 
1,62 
3,23 
3,90 

0,3  H 
0,73 

0,29 

2,30 

0.24 

I,j6 
'.99 

0,23 
0,3. 

D,60 

I'.l't. 

0,30 

0,37 
0,45 
0,85 
1,43 

0,32 

C.34 
0,6; 
(,i8 

0,44 
o,S4 
0,30 
0,51 
0,93 

0,60 
0,32 

0,73 

0,78 
0,4.1 
0,2; 
0,51 
0,56 

o'sS 
0,31 
0,26 
0,4' 

',23 
0,74 

o,5y 

0,27 
0,34 

■,48 
0,98 

o,S3 
0,30 

0,=  Q 

'.69  1 

'.'7 

0,69 

o>39 

0,28 

910 

940 
960 
(J  Ho 

3,SO 
4,01 
4.33 

4,45 
4.:' 7 

3.^4 
3,60 
-H'9 
4.3» 
4,35 

a,97 
3.54 
4,01 
4.ag 
4,^6 

2.66 
3,26 
3,80 
4,'S 
4,34 

2,36 
3,00 

t$ 

4,36 

3,06 

5:38 

3,78 
4,10 

',83 
2,41 
3,0 1 
3.55 
3.94 

1,50 

2,74 
3,30 
3,-6 

1,26 

',89. 

2,45 
3.03 
3.53 

1,03 
'.57 
3,17 
3.77 
3,30 

0,8. 
3,49 

5,04 

0,6. 

3,21 
2,79 

0,47 
0,87 

',39 

2,02 

0,39 
0,68 

',7' 
2,37 

0 

■  0 

20 

30 

40 

5° 

60 

70 

80 

90 

100 

„o 

I30 

130 
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TABLE    XIX. 

Perturbations  of  the  Radius  Vector  produced  by  Venus. 

Abcuments.     B  and  C. 

C 


B 


o 
20 
40 
to 

80 

xoo 


2^27 
2,80 

3,25 
5,62 

3»99 


120 
140 
x6o 
180 
ooo 


3>94 
3,76 

3>SO 
2,84 


220 
240 
260 
280 
300 


MI 
2,06 

1,84 

.5» 


320 
340 
360 
380 

400 


0,83 
0,72 

0,75 


420 
440 
460 
480 
50Q 


520 
S40 
560 
$80 
600 


[i 


620 
640 
660 
680 
700 


720 
740 
760 
780 
800 


820 
840 
860 
880 
900 


920 
940 
960 
980 
xooo 


130 


»'9 


1,44 
1,14 

0,90 
0,70 


0,94 
1,24 

1,82 

»f44 
3,08 


3,67 
4,16 

4,5a 

4,70 
4^80 

4779 
4,71 
4,60 

4,46 
4,33 


4,14 
3,82 

3i44 

i94 
2,36 


1,69 

0,69 

0,39 
0,28 

0,68 

^71 
2,27 


140 


2y06 

2,56 
3,04 

3,44 
3,7' 
3,9' 


% 

3,63 

3,33 
3,00 


2,72 
2,46 

2|2I 
2,03 
1,72 


,9' 

,03 
2,36 

2,12 

1,87 


0,80 
1,09 

'fS5 
2,14 

a»73 


3,40 

3,96 
4,36 
4,61 

4,75 


4,79 

4,74 

4,74 

4,54 
4,40 


4,24 
4,02 

3,64 
3,'3 

2y02 

1,43 

0,93 
0,51 

0,32 
0,52 

0*95 
1,46 

2,06 


130 


I  JO 


,7? 
a,3' 

2,8 1 

3,»3 

3,57 
3,80 


|88 

3,75 

3,49 
3,18 


3,07 
2y8o 

2,28 
2,07 


1,56 

i,ox 

0,17 
0,67 


0,71 
0,91 
1,25 
1,86 
2,48 


3,12 

3,70 

4,'9 

4,  SO 
4,69 


4,78 

4,7^ 

4,71 
4,60 

4,45 


4,33 
4,14 
3,83 

3,4a 
12,90 


2,30 
1,64 

0,66 
0,38 


T40 


0,30 
0,43 
0,75 

1,22 

150 1 


160 


^,09 
^,50 


53 

2,0( 
3,02 

3,37 
3,6$ 


3,83 
3,88 

3,86 

3,65 
3^31 


3i 
3i 
3 
3^ 

3: 


2 

2 
2 
2 


',73 

1,41 

lylO 

0,84 

0,68 


0,66 
0,77 

I,OQ 

r,S8 
2,x8 


2,82 

3,43 
3,98 
4,36 
4,6  X 


4,73 
4,76 

4,7a 
4,76 

4,54 


4,4' 

4,^7 
4,00 

3,65 
3," 


P»59 

',97 

'>37 
0,89 

0,49 


0,33 

0,35 
0,60 

X,02 

'»53 


160 


170 


29 
80 

3a 
81 

20 
49 


7a 
84 
84 
7a 
5' 


22 

98 
70 

44 
'7 


8x 

56 

a4 

95 
70 


62 

67 

9' 
28 

89 


5a 
'7 
74 
4,19 
4,49 


4,67 

4,74 

4,74 
4,69 

4,61 


4,48 

4,39 
4,18 

3,84 
3»40 


2,87 
2,24 

'>59 
1,08 

0,63 


0,39 

0,34 

0,49 
0,84 

',29 


170 


180 


',09 
1,66 

a,'3 
2,56 

a»99 
3»34 


3,58 

3,77 
3,82 

3,78 

3,64 


3i 
3i 
3 
3 


3,38 

3,'4 
2,88 

a»59 
2,32 


3! 

3 

3 
2 


2,12 

',74 
',38 
1,04 

0,79 


0,62 

0,59 

0,75 
r,xo 

1,61 


o 
o, 

O; 

o, 


2,22 
2,82 

3,47 

3,99 
4,36 


4i59 
4,72 

4,73 

4,7' 
4,66 


4,56 

4,47 
4,30 
4,01 
3,62 

3,08 

^»53 

1,91 

1,32 
0,86 


0,49 

0,34 
0,40 

0,65 

',09 


180 


190 


0,91 

35 
84 
33 
79 
'4 


43 
65 
77 
79 
73 


5» 
29 

04 

86 

5» 


22 
90 

54 
20 

89 


65 
57 
64 
9' 
3a 


Oi 

o 

0| 

o. 


93 

57 
20 

77 
4,20 


4,48 
4,64 
4,73 
4,73 
4,70 


4,62 

4,5* 
4^4' 
4,'7 
3,84 


3,38 
2,82 

2,20 

',54 
1,04 


0,62 

0,40 
0,36 

0,56 

0,9' 


X90 


200 


I 
2 

2 

3 


74 

'5 

62 

'7 
56 
9? 


0,60 

0,98 
1,40 

1,89 

a,33 
'^^7S 


^7 
2 

9 

77 
77 


62 
44 

2X 

3 
6 


30 

'3 
7* 

35 
99 


7* 
57 
56 

7i 

12 


65 

^7 

87 

5' 
01 


4,35 

4,57 
4,69 

4,7' 
4,70 


4,64 

4,59 
4^50 

4,3' 
4,03 


3,60 

3,04 
2,48 

',8s 
',»7 


0,84 
0,50 

0,37 
0.44 
0,74 


200 


210 


o 
o 

I 

X 

2 
2 


3,09 

3,37 
3,58 
3,70 
3,76 


3^ 
3 
3 
3 


3,7a 

3,55 

3,36 

3,13 
2,82 


2,56 
2,27 
,90 

>5' 
»'5 


0.73 
0,60 

0,5' 
0,61 

0,90 


a 
o 

O; 

o< 


'>35 
1,98 

2,62 
3,^3 

4,20 

4,47 
4,63 
4,69 

4,7a 


4,68 
4,62 

4,56 
4,43 
4,'7 


3,83 
3,36 

^y77 

*»'5 
',48 


1,00 
0,61 
0,40 
o,4X} 
0,60 


210 


220 


22 

67 
'7 
55 


10,46 
70 


o 
o 

X 

I 


90 
18 

44 
63 
73 


2 

3 
3 
3 
3 


76 

65 

48 
26 

00 


Si 

3i 

3 

3 

3 


7a 
43 
'4 
7' 
3' 


95 

65 

53 

53 
72 


I 

O; 
O 
O 


x6 
69 

3* 

9' 
55 


4,03 

4,33 

4,55 
4,66 

4,70 


k,7o 
4,65 
4,60 

4,53 
4,3' 


4,02 

3,59 
3,00 

|a,43 
1,80 


1,24 
0,80 

0,50 
0,41 
b,5x 


220 


230 


I 
2 
2 


94 

46 

9' 
35 


o 
o 


73 
01 

29 


74 

7' 

58 

4' 
18 


3: 

3! 

3: 

3! 


90 
62 

29 

9' 
48 


09 
78 

53 

47 
60 


1 
o 
o 
o 


92 

38 

05 

68 
29 


3,79 
4,'9 
4,45 
4,59 
4,67 


4,7' 
4,68 

4,65 
4,58 
4,45 


4,18 
3,81 

3,3» 

2,72 

2,09 


',44 
0,98 

0,6  X 

0,43 
0,45 


230 


240 


0.44 

$7 
88 

26 


lO 

I 

X 

2 


3 


70 
'9 


5» 
85 

IX 

36 
57 


7' 
74 
67 
54 
34 


2$0 


0,46 

0,5' 

0,77 

1,10 

',49 
',93 


260 


»,34 
2,68 
2,94 
3,22 

3,4i^ 


2 
2 

2 

3 
3 


3,6  X 

3,73 
3,72 
3,58 
3,48 


3i 

3! 

3i 
5 


08 
80 

48 
16 

70 


26 
89 
6x 

45 
50 


',44 
1,04 

0,70 

0,50 

0,44 


74 

'9 

74 

37 
96 


56 


4,02 

4,3a 
4,53 
4l^4_ 

4,70 
4,69 

4,<^7 
4,64 
4,53 


4,33 

3,98 

3,56 
2,96 

2,40 


'>75 
1,21 

0,80 

0,50 

0,44 


240 


3,24 

i,97 
2,67 

2,30 

1,88 


0,58 
0,97 

X,42 

2,08 
2,72 


X 
X 

o 
o, 
o 


3,83 

4,'7 

4,43 
4,61 


4)65 

4,70 

4,70 

4,67 
4,6 1 


4,44 
4,20 

3,79 
3,28 

2,68 


5a 

47 

64 

94 
32 

73 


0,62 
o. 


'9 
49 
78 

OS 
29 


49 
68 

75 
70 
61 


3i 

3: 

3i 

3! 

3 


40 

'3 
86 

5' 
16 


h 

3i 

3 
2 


64 

21 

82 

55 
42 


47 

74 
22 

79 

42 


00 

02 

4,3' 
4^8 

4,60 

4,67 
4,69 

4,68 

4,67 


4,56 
4,3* 

4,02 

3,54 
2,92 


2,03 

»39 

0,95 
0,62 

0,46 


2:0 


2,32 
1,70 

','7 
0,81 

0,5a 
260 


270 


50 
8 


0,80 
$6 


3 

'5 
53 


93 
28 

63 
86 

'4 


37 

58 
72 

75 
69 


3i 

3i 
5 

3i 
3 


55 
3» 
ox 

7' 
3* 


3i 
5 

3 

2 


87 
4' 

99 
06 

43 


4' 
59 
99 
47 

X2 


77 
36 

93 
4,16 

4,4* 

4,54 

4,^5 
4,69 

4,70 
4,69 


4,^3 
4,47 
4,19 
3,77 
3,*5 


2,63 
2,00 
1,36 

P,9a 
0,62 

270  1 280 


280 


290 


44 
70 
ox 

36I' 
76 


o 

o 
o 
o 


12 

ti 
98 


22 

46 

64 
76 

76 


3 
3 
3 
3 

66*3 

3 

3 

3 
2 


47 

20 

90 
Si 


14  2 
6x  X 

'5  ' 
77  P' 


^^ 

47  o 

77  b 
26 

85 


49 

04 

62 

03 

4,28 


4,48 
4,60 

4,65 
4,69 

4,7* 


20 
8x 

38 
82 

4,16^ 

"4,~38 

4,5' 
4,63 
4,69 
4,7* 


4,70 
4,57 

4,33 
4,00 

3^55 
2,86 
2,27 
1,66 

'»'5 
0,80 


82 

2X 


,'* 
0,80 

0,58 

0,59 
0,78 
1,0$ 


$7 

87 
28 

55 

80 


07 
30 

55 

7' 
78 


77 
7* 
38 
10 

75 


33 

83 

35 
92 

59 


37 

39 
60 

02 
53 


4,74 
4,66 

4,47 
4,'9 
3,75 


3,*' 
l*,57 
',95 
',33 
0,94 


300 


310 


1,30 

10,93 
0,66 

o,j9 
0,69 

0,77 


x,4o 
',67 

*»'5 
2,40 

2,64 


1,48 

»»93 
2,23 

2,48 


2,90 

3,«S 
3,4» 
3,63 
3,76 


3,81 

3f7S 
3,55 
3,*7 
*»94 


*f73 
2,96 

3,aS 

3,S» 

3,21 

3",82 

3,82 

3,68 

3,44 
3f'3 


l*>54 
2,12 

1,58 

X,II 

0,69 


a,77 
2,30 

'>79 
1,30 

b,86 


0,43 
0,36 

0,46 

0,81 

,3' 


0,54 

0,3$ 

0,37 
0,61 

1,08 


',89 

*»53 

3,07 

3,63 
4,00 


4,*8 

4,45 
4,58 

4,64 
4,69 


4,73 

4,7' 

4,57 

4,35 
3,80 


3,46 
2,83 
2,23 

',63 

X,X2 


'•57 
2,2c 

2,86 

3,4' 
3,82 

4,15 
4f37 

4,49 
4,60 

4,69 

4,74 

4,75 
4,6c 

4,48 

3,73 
3,16 

2,52 

1,90 

1,30 


290 1  30Q 


310 
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TABLE  XIX. 

Perturbations  of  the  Radius  Vector  produced  by  Venus. 

Arguments.    B  and  €• 

C 

B 

310 

320 

330 

340 

350 
2,44 

360 
2,68 

370 
3,02 

380 
3.3  A 

390 
3.59 

400 

410 

420 

430 
4*49 

440 

450 

460 

470 

480 

490 
4.93 

o 

1,30 

1,60 

1,87 

a,i4 

3*86 

4*09 

4*29 

4.64 

4t7; 

4.84 

4,90 

4.93 

, 

20 

0,93 

1. 12 

1,27 

^>S7 

1,83 

2,10 

2,40 

2,6c 

2,99 

3.28 

3.55 

3.84 

4*06 

4.27 

4*47 

4.63 

4.75 

4.85 

4*93 

4P 

0,66 

0,81 

0.93 

1,12 

1.27 

1.54 

1,80 

2,08 

»i37 

2,60 

2^95 

3.23 

3.51 

3.78 

4,04 

4*26 

4.46 

4.62 

4*74 

6o 

0'59 

0,62 

0,70 

0,83 

0.94 

1,11 

^25 

1*53 

1.78 

2,05 

^.33 

2*57 

2,92 

3.20 

3»48 

3*76 

4.01 

4.24 

4*44 

1 

8o 

0,69 

0,66 

0,64 

0,68 

0.73 

0,86 

o>95 

1,12 

1,25 

1,52 

1*77 

2,02 

2,30 

2.54 

2,88 

3,16 

3*44 

3.74 

3*97 

' 

lOO 

o>77 

0,85 
1,11 

0.79 
1,02 

0.7* 
0,91 

0,70 
0,84 

0,71 
0,78 

0.79 

0,91 

0,99 

^'3 
0.94 

1,26 

i,5» 

^75 
1,29 

2,02 
1,52 

2,27 

2.5' 

2,84 
2,27 

3.'2 
2>48 

34' 
2,82 

120 

1,48 

0.75 

0*77 

0,82 

r,02 

1,16 

1*74 

'.99 

140 

MI 

1,14 

',01 

0,91 

0,82 

0,76 

0,72 

0,72 

0.75 

0,82 

0.97 

»A>7 

1,23 

1,36 

1,62 

1,85 

2,10 

2,38 

160 

i>93 

^>77 

1,60 

'.43 

^33 

1,20 

1,10 

1,02 

o>95 

0.93 

0,90 

0,89 

0,93 

1,03 

1,10 

1.24 

'*33 

1,56 

^»77 

J  80 

a>23 

2,13 

1,92 

^75 

1,60 

1.48 

1,25 

1,23 

i.iS 

1,06 

1,00 

0,97 

0,96 

0,96 

0.99 

1,09 

1,16 

1,28 

'*39 

200 

2,48 

2,31 

2,19 

2,09 

1,89 

^75 

1,61 
ifiS 

1,48 
I*  7a 

1*37 

1,26 

1.19 
1.40 

X,IO 
1,28 

1,06 

1,03 

1,01 
1,09 

1,03 

1,05 

'*'5 

1,20 

220 

a*  73 

2,s6 

2,41 

2^26 

2,11 

2,04 

1,60 

1*49 

1,21 

1.15 

1,08 

1,08 

1,09 

'»«3 

240 

2*96 

2,86 

2,65 

2,50 

a.34 

2,20 

2,04 

^97 

1,82 

1,68 

1,58 

1,48 

1.38 

'*3' 

'»2S 

1,16 

1,14 

1,12 

'*'3 

260 

hH 

3." 

^'93 

^»ys 

2,C3 

2,87 

2,42 

2,27 

2,11 

1.98 

1,86 

^73 

1,65 

'*55 

1.46 

1,38 

'.3' 

'*2  7 

1,20 

1,18 

280 

3.5» 

3.38 

3.22 

3.04 

2,69 

2,CO 

».35 

2,20 

2,0c 

1,91 

1,84 

1.67 

I.S9 

1.50 

'.43 

'*35 

X.29 

'*a7 

300 

3.7a 

3.63 
3.79 

3.49 
3.74 

3.36 

l»^1 

a.99 

2,81 

2,64 

2,46 

2,28 
2,56 

2,13 

1,98 

1,83 

1,78 
1,90 

1,61 

'.^2 

1.43 

^39 

'*33 
'*39 

320 

3>82 

3.64 

3.50 

3.33 

h^i 

a*95 

**75 

a*37 

2,21 

2,06 

1,76 

1,70 

'*54 

'*45 

340 

3.82 

3.86 

3.86 

3.83 

3.75 

3.65 

3.51 

3*31 

3*12 

2,92 

2,71 

2,50 

2,31 

2,14 

1,98 

1,82 

1.70 

1.63 

'*47 

360 

3,68 

3.81 

3.89 

3.9a 

3.91 

3.88 

3.79 

3.67 

3*83 

3)33 

3*10 

2,90 

2,68 

2,46 

2,25 

2,06 

1.90 

''75 

196a 

380 

3>44 

3.61 

his 

3.84 

3.96 
3.81 

3*59 

4,01 

3.99 

3.9» 

3*68 

3*53 

3*34 

3*11 

2,87 

2,65 

2*43 

2,20 

2,02 

1.84 

400 

3.13 

3.3  s 

3.S3 

3.68 

3.93 

4^oi 

4.05 
4,00 

4*06 

3.98 

3*87 

4*12 

3*7» 
4*06 

3*55 
3.9* 

3.34 

3,12 

2,87 

2,64 

»*39 

2,17 

420 

a*77 

*>97 

3.18 

3.39 

3.73 

3.88 

4*08 

4*12 

3.78 

3.58 

3*36 

3*'2 

2,87 

2,62 

R 

440 

2.30 

MS 

a.79 

3,01 

3.23 

3.44 

3.63 

3.80 

3*94 

4.07 

4*15 

4.19 

4*17 

4*12 

4,01 

3*82 

3*62 

3*40 

Hi 

1 

460 

^79 

2,10 

2^28 

a.S3 

2,80 

3.03 

3.26 

3.47 

3*68 

3*86 

4,02 

4*13 

4,22 

4*26 

4*2  s 

4*'8 

4*07 

3*89 

3*66 

480 

1,30 

^53 

1,76 

2,05 

2,25 

2,50 

2,78 

3.04 

3*28 

3*50 

3*  7a 

3*91 

4*07 

4,21 

4*27 

4.34 

4*30 

4*25 

4*12 

500 

0,86 

i>05 

1,24 
0,80 

1.47 
0,98 

1.71 
1,18 

2,0  X 

2,22 

2,50 

a.77 

3*02 
M7 

3.28 
a*73 

3*5^ 

3.76 

3*95 

4«i3 

4*25 

4*35 
4*'6 

4*39 

4.38 

520 

OrS4 

0,63 

1,41 

1,66 

1.97 

2,19 

3*01 

3*28 

3*54 

3*78 

3*98 

4*32 

4*42 

540 

o>3S 

0,38 

0,46 

0,59 

0,72 

0,92 

i,ii 

^35 

1,60 

1,92 

2,14 

2,42 

2*7' 

2,98 

3*27 

3*53 

3*80 

4*00 

4»i9 

560 

^>n 

0,32 

0,31 

0.35 

0,42 

0,51 

0,67 

0,84 

IiOJ 

1,29 

'*54 

1,87 

2/^9 

2*37 

2,67 

2,96 

K^ 

3*54 

3*79 

580 

ofii 

0.47 

0.37 

0,31 

0,29 

0,31 

0*37 

0*45 

o,S9 

0,78 

0*97 

1.23 

'*47 

'*79 

2,03 

2,32 

2,63 

2*94 

3*22 

600 

1,08 

0,84 
^37 

0.65 
1,12 

0,49 
0,88 

0,36 

0,29 

0,27 
o>37 

0,28 
0,29 

0.34 
0,25 

0,42 

o*S4 

0,70 

0,92 

x,i6 
0,65 

i>40 
0,133 

'*73 
1,08 

'*97 
'*33 

2.27 

2,58 

620 

^S7 

0,69 

0,51 

0,25 

0,31 

0*37 

0.49 

1,66 

i»90' 

640 

2,29 

i,9S 

1,63 

1.41 

1,16 

o>93 

0,73 

0*55 

0,41 

0,30 

0,23 

0,22 

0,27 

0.33 

0*45 

0,61 

0*77 

x,oo 

1,26 

660 

2,86 

2,s« 

2,30 

2,02 

^74 

^47 

1,21 

0,98 

^>17 

0,60 

0.44 

0,32 

0,25 

0,21 

0,25 

0,31 

o,4fl 

0.54 

0,72 

680 

3.41 

3." 

2,91 

2,62 

2,35 

2,07 

^'75 

1.54 

1,28 

1,03 

0,83 

0,63 

0.47 

0*35 

0,25 

0,21 

0,24 

0,27 

0*37 

700 

3>82 
4.1  S 

3.6i_ 
3.99 

3.42 
3.81 

3.14 
3.63 

2,93 
3.42 

2,67 
3.18 

2,41 

2,12 

1,85 

1*59 

'*33 

1,08 

0,87 

0,69 

lyOl 

0,51 
0,80 

0,38 

0,30 

0,24 

0,24 

< 

720 

2,94 

2,70 

a*45 

2,18 

1,89 

1.56 

1,28 

0,63 

0,50 
0,86 

0,38 

0,31 

740 

4,37 

4.25 

\>H 

3.98 

3.80 

3.63 

3.42 

3,16 

a*99 

a*74 

a*49 

2,23 

1^92 

'*55 

1.30 

1,06 

0,68 

0*54 

760 

4.49 

4.44 

4.33 

4.20 

4.10 

3.98 

3.79 

3,61 

3*43 

3*16 

2,99 

2*77 

a*54 

2,26 

1,97 

'*59 

'*35 

'*'3 

0,92 

780 

4.60 

4.54 

4.49 

4.51 

4.32 

4'ai 

4*09 

3.94 

3*79 

3*60 

3*42 

3*17 

3*00 

2,78 

2.55 

2,32 

2,02 

1*64 

1.4' 

800 

4.69 
4.74 

4.64 
4.70 

4.58 
+.69 

4.54 
4.64 

4.44 
4.59 

4.38 
4.5' 

4.28 

4,18 

4,06 
4*26 

3*93 
4.15 

3*77 
4.03 

3.60 

3.41 

3*18 

3*01 

2.79 
3.16 

2,58 
3*03 

2.34 

2,07 

'820 

4*43 

4*25 

3*92 

3*75 

3.58 

3*4' 

»*79 

2*59 

840 

4'75 

4>7S 

1.76 

4,72 

4.69 

4.64 

4.59 

4*50 

4*41 

4.33 

4.22 

4*1* 

4.00 

3.«7 

3.72 

3.57 

3*40 

3.17 

3.01 

Boo 

4.65 

4»75 

4.78 

4.79 

4.77 

4.73 

4»7i 

4.64 

4*58 

4.50 

4*39 

4*3' 

4.20 

4.09 

3*97 

3*84 

3.69 

3.52 

3*38 

880 

4,48 

4,60 

4.67 

4.74 

4.81 

4»8i 

4.81 

4*  7a 

4.7a 

4*64 

4*58 

4*40 

4.39 

4.29 

4.18 

4*06 

3*92 

3*82 

3*65 

9C0 
920 

4>^7 

4.36 
3.96 

4.50 
4.1$ 

4,01 
4.34 

4,69 

4.76 

4«8i 
4*71 

4*83 
4.78 

4,84 

4*79 

4*73 
4.86 

4*64 

4.58 

4.48 
4.68 

4.38 

4*28 

4* '6 

4*03 

3*9' 

4.5^ 

4*62 

4.82 

4,84 

4,80 

4»76 

4.58 

4.48 

4*37 

4,26 

4»'4 

940 

3.16 

3.44 

3.69 

3.95 

4.15 

4.33 

4*50 

4*62 

4*7« 

4*80 

4*85 

4*87 

4*87 

4*84 

4.79 

4.68 

4*59 

4.49 

4.37 

9O0 

2.52 

2,77 

3.11 

3.39 

3.^7 

3.9^ 

4«i4 

4*33 

4*49 

4-64 

4*73 

4.82 

4.87 

4*89 

4«»9 

4*84 

4.81 

4*70 

4>6i 

980 

J.90 

2,19 

2,48 

2,72 

3.07 

3*35 

3.63 

3*88 

4«I2 

4.31 

4*49 

4*63  4*74 

4.83 

4*88 

4*89 

4*9' 

4*87 

4*82 

1000 

1,30 
310 

1,60 
320 

1,87 
330 

2,14 
340 

2,44 
350 

2,68 

3,02 

3*31 

3*59 

3*86 

4*09 

4*»9  4*49 

4,64 
I440 

4.75 
450 

4*84 
460 

4.90 

^93 

4*93 

J 

360 

370 

380 

390 

40g 

410 

420 

1430' 

470 

480 

490 

(ro) 
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TABLE   XIX. 

Perturbations  of  the  Radius  Vector  produced  by  Vemu, 

Arouhbnts.    B  and  C. 
C 

B 

«o 

JOO 

SCO 

(20 

536 

S4'> 

^ 

ifo 

57° 

560 

590 

600 

610 

620 

6jo 

640 
2,91 

650 

660 
2,6s 

670 
2,48 

0 

4,9J 

4,88 

4.84 

4,75 

'<M 

4,52 

4,37 

4,»3 

4,09 

3,93 

3,78 

3,61 

3.44 

3.27 

3,' I 

(.9! 

4,94 

4.9S 

4,92 

4,87 

4,76 

4,66 

4,SS 

"Al 

4,^4 

4,08 

3.9' 

3.75 

3.58 

)>4> 

3.23 

2,8s 

*.75 

♦0 
60 
80 

4.74 

4.86 

4,93 

'•t 

4,98 

4,93 

4.88 

4,79 

4,55 

4,40 

4,aS 

4,08 

J.90 

3,73 

3.57 

3.37 

3,20 

3,03 

4.44 

4,61 

4.7S 

4,86 

4,93 

4.97 

+.99 

4,9s 

4,94 

4,82 

4,7' 

4.58 

4,4" 

4.3  S 

4,07 

3,9' 

3.72 

3,SS 

3,36 

!.97 

4,2. 

4,43 

4,60 

4.75 

4,86 

4,95 

4,99 

;,oi 

4,97 

4,94 

4,84 

4,64 

*'S9 

4,43 

4,26 

3.98 

3,8a 

3,7' 

100 

Mi 

3.69 

S,9S 

4,'7 

4,40 

4,59 

4.73 

4.87 

b^ 

4,99 

4,87 

4,96 

i!3l 
5.0' 

♦til 
S,04 

4,8_6_ 
>ioi 

4,_76 
4,97 

4,02 

4245_ 

4,^8 

4,07. 

ISO 

^8. 

J,IO 

3,39 

3,66 

3,9' 

4. '6 

4,3' 

4,57 

4,73 

4,88 

4,77 

4,63 

4,47 

180 

«.)» 

2,6. 

>,79 

3,07 

3,36 

3,64 

3,89 

4.'4 

4,35 

+.5S 

4,7' 

4,85 

♦>97 

5,02 

S,o4 

5,04 

S.oo 

4,89 

4,70 

'.77 

'.99 

1,13 

2,46 

2,78 

S,!!) 

3.32 

3.6. 

3,86 

4,09 

4,33 

4.46 

+,69 

4,84 

4,97 

5,03 

S,07 

5,04 

5,02 

1,39 

'.59 

.,78 

",99 

"■;-• 

2.44 

a.77 

3.03 

3,30 

3,S8 

3,84 

+,08 

4,30 

4,5' 

4,67 

4,83 

4,94 

5,04 

i.o8 

300 

1,10 

'.3a 

',4' 

1,62 

',80 

2,02 

2,24 

!l+1 

b]± 

3,o» 

I'il 

3j  54^ 

3.8  > 

4.0s 

4,27 
3,79 

4,02 

4,6i 

4,36 

4,82 
4,46 

4,94 
4,6j 

2  SO 

i.ij 

(,ao 

',>S 

>,37 

',46 

7,66 

1,86 

2,03 

»,2i 

.,bl 

>>44 

2,74 

3,00 

3,36 

3,56 

X 

sSo 

•."3 
i.tS 

1,16 

1,1* 

.,29 

',35 

',4' 

',49 

1,70 

>,oS 

a,2t( 

2.45 

^.74 

2,98 

3,25 

3.53 

3.77 

4,00 

4>24 

1,16 

■.'7 

1.20 

1,26 

',33 

h38 

',48 

".59 

',74 

1,92 

2,10 

2,3' 

2.47 

2>7i  ,a.99 

i,ii 

3,49 

3,75 

'.»7 

..>j 

1.31 

1,21 

'.23 

',2  5 

.,30 

1,40 

',45 

'.55 

1,61 

',79 

',95 

2, '4 

2,34  ^,50 

2,77 

3,00 

3.23 

JOO 

ML 

I,3S 

itiZ, 

',25 

1,24 

■,24 

:.a6 

'.3' 

',^7 

■.37 
',29 

M4 

'.5' 

',60 

'■57 

','-4 

',67 

2,0 1   3,iti 

1,7'  11,91 

2,37 

ML 

y9 

2.4' 

JIO 

1.39 

h3^ 

',3' 

■  .26 

,.26 

',24 

l,2S 

',34 

1,40 

',52 

2.05 

2,21 

340 
,80 

1,47 

1,40 

',3' 

1,28 

',»S 

1,25 

',=  5 

'.U 

1,20 

I,2[l 

1,J2 

'.37 

'i4i 

',55 

1,03  |i,73 

1.80 

',94 

2,11 

1.62 

'•io 

',4' 

'.34 

i,'S 

',23 

i,iU 

1,20 

1,23 

1,3; 

',30 

',35 

',4' 

'.49:'. 5" 

i,6S 

1,70 

',8s 

1,84 

1,68 

■,S4 

',47 

',33 

t.26  |l,20 

i,<6 

','S 

1,14 

1,24 

1,30 

',j6li,+j 

',5' 

1,64 

1,72 

400 

ht? 

'.96 

.,78 

1,61 

',48 

'i32,i'il 

M_8 

',■3 
1,1*1 

1,10 

(,os 

~°4 

1,03 

^.0 

1.23  \i^ 
1,10,1,13 

'.i? 

1,39 

'.53 
1,36 

4ao 

Zfii 

^37 

',■3 

',93 

',73 

',56:',  40 

1,33 

♦80 

\-:d 

1,88 

1,61 

.,36 

2,11 

1,89  1,69 

i,!0 

'.34 

^2^^ 

1,04 

.,98 

0,90 

0,96  ,0.97 

',04 

1,09 

■''7 

3.4* 

3,17 

2,90 

2,6j 

2,35  K»9 

i,8S 

',6S 

1,46 

MO 

^t^i 

0,97 

J,.y2   0,d9 

^,89 

0,9' 

0,98 

t»'a 

3.96 

3,76 

3,49 

3,22 

2,94  «,0S 

2,36 

3,0y 

1,8+ 

1,01 

',3' 

i,i6 

], 00  10,91 

0,85 

0,83 

0,b3 

JOO 

til 

4,3' 

+i40 

4,'9 
4,44 

4,63 
4.3S 

3,80 
4,26 

3,54  3,24 

1,9! 

2,67 

M7. 

'.09 

',39 

t.oo 
2,10 

1,39 
i,8j 

1,60,1,37 

','7 

o,!>6  |o,78.1 

5.0 

4,07  ,3,85 

3.61 

hi'^ 

*>yy 

2,70 

■,06 

0,89 

if 
IS 

4.>9 

4,35 

4,47 

4,S' 

4,5' 

4.45  i4.32 

4,'S 

3,93 

3,i>, 

3,3  5 

3,00 

2.73 

3,42 

*,'3|',8s 

',40 

',3S 

3.79 

4,03 

4,23 

4,39 

4,5" 

4,57  4,53 

4,5* 

+.39 

4,  ■'2 

j>si9 

3,73 

j.+i 

3,09 

1,79 '3,46 

2,16 

',07 

.|6i 

J." 

Ml 
1,90 
1,36 

3.5' 

3.79 

4,oj 

4.16 

4.42  '4,54 

4,6i 

4,'>j 

4,57 

4,4a 

4,ay 

+.U7 

j.tio 

3,48  3, '6 

2,83 

^5' 

>,i8 

M8 

2,30 

J.18 

3,47 
2,83 

3,78 
3,'4 

4,03  '4,^ 
3,46ii,7> 

4,4i 

4.5a 

4,46 

4,00 
4,61 

4,0j 

4.69 

4.5' 

4,72 

4,35 
4,68 

4, '3  l3,''6_ 
4,5»  ,4.42 

4,30 

3,3£ 

2,89 
3,64 

610 

?£ 

680 

4,0' 

h^:, 

',S3 

2,'4 

2,46 

2,73 

3<09 

3,41 

3.7' 

4,00 

4.iS 

4,45 

4,63 

4,73 

4,75 

4.74 

4,f4 

4,47 

4,36 

0,73 

'^.94 

^7 

'•11 

',75 

2,07 

2.39 

3,;i 

3,'^S 

3,36 

3,6  S 

3.96 

4.23 

4,44 

4,03 

4.71 

4,7" 

4-73 

4,63 

•^li? 

0,50 

o,a8 

1,12 

■'J+ 

[,70 

',99 

■',33 

2,0i 

».98 

i,3' 

h(>i 

3.92 

4,3  1 

4.44 

4,61 

4,75 

4.8 1 

700 

0,24 

=•.3' 

0,2! 
0,16 

ill 

3.23 

0,24 

0,61 

i'?i 

'■°5 

'.37 

■,60 

h^ 

2,3b 

2,9  ( 
2,18 

2,53 

3,S8 
2,86 

3^ 
3>'8 

3,52 

4,4' 
3.83 

4," 

JiO 

0,J2 

0,44 

0.59 

0,7b 

°,99 

1,34 

'.53 

^ 

7¥^ 
?6o 
;8o 
8ao 

0.S4 

0,43 

5,36 

0,28 

0,24 

0,24 

0,31 

0,4-1 

0,56 

0,73 

0,95 

1,24 

',47 

..76 

2,09 

2,45 

2,77 

3, '2 

3)48 

t>.9» 

D.73 

3,66 

o,S" 

0,40 

0,32 

0,2? 

0,26 

0,30 

0.39 

O.S' 

0,70 

0,90 

1,30 

',4' 

1,70 

3,0s 

2i34 

3,71 

'i4' 

■'I? 

1,10 

D,,, 

0,73 

0,56 

0,44 

0,36 

0,J2 

3,38 

0,J3 

0,39 

0,)O 

0,67 

0,86 

',35 

',6s 

'.95 

1,07 

1,68 

1,62 

',39 

1,19 

0,97 

0,78 

^. 

M? 

3^39. 

o^b_ 

0,3' 

0,32 

°tll 

0.49 

0)63 

0,^3 

1,10 

1,30 

8so 
840 
860 
S80 

»»S9 

a,3S 

.,0. 

',81 

',52 

',27 

1,03 

o,bo 

0,00 

^,45 

0,33 

.,^ 

o,.d 

0,16 

3,32 

0,33 

0,45 

0,63 

0^ 

3,01 
3.33 
3.6s 

2,8  i 
3,3  S 
3.50 

2>)9 
3,02 

H'' 

2,38 
2,82 
3>'2 

2,11 

",S9 
3,a> 

',95 

'.74 
".'3 

2,6 1 

',49 
1,97 
a,J9 

■,3a 

',78 

2,.6 

'.09 
',55 

2,00 

0,90 

'.33 
',79 

0,74 
','5 

'.58 

=.,6. 
',39 

0,51 

b,8o 

1,19 

3,44 

=.67 

1,03 

0,40 
0,56 
0,87 

0,4' 
0,50 
0,73 

0,42 
0.43 
0,6  i 

0.49 
0,44 
0,55 

9°Q  3.9' 

3.77 
4,01 

3,63 
3,87 

3,48 

3,74 

3,3' 
3,58 

3.44 

b97_ 

^ 

»,94 

a.4' 

2,17 

3,03 

i,b[ 

^62 

',44 

1, 36 

1,6s 

■  .08 
',47 

0,9a 
'.32 

1,13 

920 

4i'4 

3,48 

j;^ 

».77 

».S9 

3,42 

3,16" 

3,04 

',8s 

940 
960 

4i37 

4,^5 

4,'2 

3,98 

3,95 

3.7a 

J.5S 

3.30 

3,2  S 

3,00 

2,91 

a,  74 

3,58 

2,38 

3,l6 

2,03 

1,86 

'.67 
2,04 
2,3! 
1,6s 

\% 

4,61 

4,48 

4,36 

4,25 

4," 

3,96 

3.83 

3,77 

3,5' 

3,35 

3,30 

3,00 

1,89 

3,71 

2,SS 

2,8; 

2,47 

2,15 

980 

4,aa 

4,75 

4.62 

4.SO 

4,36 

4,25 

4,10 

3,95 

3.79 

3.65 

3,47 

3,3' 

},16 

2,96 

2,67 

2,5' 

\\\t 

1000 

4*93 

i«« 

4,84 

4.7S 

4,_6l 

4,Ji 

4.37 

4,13 

■h°9 

3.93 

3^ 

3^ 

3.44 

3,27 

3," 

2,91_ 

2,79 

L         1490 

Soo    iiois»oliiol5,o 

S5ols5ols7o 

jSo    S90I600 

6^630 

630 

640 

6]^ 

660  1 670  1 
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TABLE    XIX. 

Perturbations  of  ihc  Radius  Vector  produced  by  Fenuu 

Arguments.     B  and  C. 
C 

B 

670 

680 

690 

700 

710 

720 

7J0 

740 

75° 

760 

770 

78a 

790 

800 

810 

B20 

830 

8+0 

Bjo 

o 

1,48 

2,12 

1,1a 

.,0. 

.,8( 

1.70 

.-S6 

'.42 

1,29 

1,17 

1,07 

0-99 

0,94 

0.81 

0.82 

0.82 

0,84 

0,90 

0.98 

so 

*.?^ 

2,^8 

2.4? 

'-99 

.,84 

1,70 

■■u" 

'.41 

i,(a 

t,'22 

1,1  J 

1,02 

j,99 

0,92 

3,89 

i>-90 

3.90 

40 

1,0 ! 

2,0g 

'M 

2,39 

2,14 

2,06 

1.97 

■  ,8j 

1,70 

',0 

r-+6   ..34 

1,21 

i-'l 

'.07 

i,02 

0,98 

0,98 

3.16 

J.'b 

».99 

*.77 

2,0, 

2,10 

2.14 

2,19 

2,01 

',yj 

1,16 

'-44 

'.31 

'-'9 

1,11 

',07 

».7' 

LSI 

1.11 

l.M 

2,91 

2,71 

2.41 

2.29 

■^,iS 

1.96 

'.9» 

'.77 

1,64 

'.14 

'.4'; 

'.11 

',29 

roo 

4.07 

i.9^ 

i,7'^ 

).(■> 

1,29 

3,11 

2,92 

2,69 

2,16 

^.19 

2/i3 
2,<il 

1.92 

.,81 

'.74 

1,63 

1,10 

'.41 

'.U 

+.47 

+.11 

4.'* 

3,89 

3,72 

1.49 

3,28 

3,07 

2.88 

2,6, 

a-3+ 

2.18 

2,04 

U8, 

'.79 

,,69 

.-18 

'.49 

140 

4.70 

4.49 

4.12 

4,'l 

■1.9'J 

1,68 

t.49 

1,26 

1."? 

2,47 

2,10 

i,'  + 

',98 

'-74 

160 

(,02 

4.9a 

4.8 1 

4.67 

4.11 

4.1+ 

4.'4 

i,9* 

1,69 

3.48 

1,36 

1,01 

2.8, 

2.?7 

2,42 

a.2i 

2,07 

'-91 

'.71 

I 

vo^ 

^-0! 

4.<J4 

4,81 

4.7' 

4-H 

4.16 

1.9+ 

1.7' 

1.47 

1,14 

1,y2 

2,40 

2,04 

1 

3  DO 

4.94 

S,02 

;.<=9 

(.»; 

1.04 

4.97 

+,88 

4.71 

+.-;'; 

+-38 

4. '8 

J.96 
4.+0 

hll 
4,20 

5.49 
i.98 

3.23 

1.7^ 

2_^ 
1.10 

2,79 

2,12 

a,j6 

320 

4,61 

4.79 

4.91 

!.oo 

i.o8 

1,0^ 

vO-; 

4-99 

4.89 

4.71 

+'18 

i.ai 

2,99 

2.71 

140 

4.34 

4.41 

4.6  < 

4.7" 

X 

S,iJO 

v08 

S-ut* 

S-00 

+.7? 

+,60 

+-+1 

+.22 

+.00 

1.77 

i.11 

1.3b 

1 

}•?? 

i-99 

4.2' 

4-41 

+.77 

4.88 

1,0b 

1,09 

1,01 

4.92 

+,80 

4.61 

+.+6 

+,26 

+.02 

1,79 

J,2t 

1.49 

1,72 

3.96 

4,20 

+.19 

+.S7 

+.74 

4.88 

+.90 

1,06 

1,08 

1.08 

1,02 

4.9+ 

+.82 

4.66 

4.48 

4.27 

lOO 

^79 

1,00 

1-2  1 

3,48 

J.7' 

J.9+ 

+.'7 

4.18 

t-4i 

+.72 

4.86 

+.97 

1,01 

1,08 

1.0  i 

+.91 

4.B4 

4.68 

jao 

1,4' 

^^7  |2,8o 

3,01 

3.2+ 

3.48 

1.70 

1.91 

+.■  + 

+.3+ 

+.11 

4.69 

+.B+ 

4,86 

1,01 

1.06 

1,09 

4.91 

4.97 

J40 

2,27 

=.41 

2.W 

2,8 1 

i.u+ 

(.36 

1.49 

1.69 

1.9 1 

4.12 

+.11 

+.1' 

4.69 

4.92 

;,"4 

1.07 

160 

iM 

1,02 

a.iO 

2.1' 

2.48 

1,02 

3,88 

i.07 

1.28 

i.l' 

1,69 

l.«9 

+.10 

+.10 

+.+8 

4,66 

+,81 

4,89 

4-99 

lao 

1,71 

i,8i 

1,9a 

2,08 

2,3  ( 

^-37 

2,1;  s 

2,69 

2,90 

J.IO 

1.29 

3-S' 

1-7' 

3.90 

+,08 

+1^9 

+,+6 

4,62 

4.78 

400 

'•S3 

i,ft9 

.,70 

.,9" 

2,:4 

2,2b 

M3 

..S8 

-i.?' 

a.91 

3. 'J 

1.12 

t^ 

3-71 
3.31 

1.91 

4.09 

+.29 

4.42 

420 

1,16 

1,40 

'.^; 

i,67 

1,80 

'.9i 

2,C6 

2,ltj 

2,39 

2.47 

a  .61 

i.7i 

2,99 

1,11 

1,72 

3.9  > 

4.10 

440 

',07 

>,2i; 

..40 

1.^8 

'.72 

',8( 

t.96 

*,04 

2.3  i 

2.14 

■i.il 

2.80 

1,01 

1.'9 

1,18 

1.17 

1.74 

460 

o.qB 

1,04 

','1 

'.21 

1.14 

'.+7 

'.W 

'-■'; 

,1)4 

'.99 

a.oq 

2,27 

2,41 

2.19 

^7+ 

2.8+ 

1,06 

1J2 

l.+i 

4ao 

0,86 

0,92 

0.4B 

1,07 

i,j8 

M' 

'.41 

-S9 

'.77 

.,87 

202 

2.12 

2,48 

2.61 

i,79 

2.8q 

1.09 

Soo 

0,78 

0,7b 

0.77 

?1» 
0.72 

D.bi 

0.91 

',01 

1.14 

0.8? 

,27 
3,96 

'.4t 

1,16 

■  ,76 

..89 

2.04 

!,'  + 

a.31 

2,67 

2,8l 

(lO 

0,69 

Q,8o 

".71 

0,71 

0.78 

',09 

.21 

',18 

'.11 

'.71 

1,90 

2,0^ 

i,i8 

2,19 

a-ll 

440 

■  ,06 

1,04 

0.84 

o.7( 

0.67 

o,«, 

0,64 

0,66 

=■7,1 

0,80 

390 

1,19 

'  1  + 

'.12 

1,7a 

',81 

2.07 

2,19 

(6o 

J,6i 

■.u 

',01 

o,i>o 

0.71 

0,6  i 

-.S9 

J.  ^7 

o.W 

^,67 

0.71 

0,8  ; 

=,97 

l.'l 

i.W 

',48 

1.69 

.,81 

(«o 

(.89 

',6 1 

'.m 

1.00 

».79 

0,66 

3,<;a 

".U 

J- 12 

0.11 

0,67 

0.78 

0,92 

i,o8 

1,26 

'.4+ 

2.H9 

2.^7 

2,24 

1.92 

■  ,64 

'.,19 

[.19 

1,00 

0,64 

3.S2 

0,49 

o,+8 

0.47 

'^-ll 

0,61 

3,7  ( 

3,87 

1,01 

620 

1,64 

l,ii 

2.98 

2,6' 

2.29 

i,98 

'.67 

1-+0 

,19 

1,00 

3,81 

o.6i 

3.1' 

0.41 

0,41 

0,41 

•^,+9 

o.!1 

0.66 

640 

hs6 

1.01 

1.70 

1.17 

i.o'; 

2,09 

2.14 

2.02 

.71 

'.+  f 

.19 

■01 

3.«4 

0,62 

0.49 

0,41 

0,19 

3.18 

J.41 

660 

i.62 

4,47 

4.26 

4.00 

1.7f 

1.18 

1.0+ 

2.68 

•l^ 

3.08 

.78 

,48 

.at 

1,01 

0-77 

3,63 

='.+7 

0,41 

0.11 

\Ai 

^,80 

4.71 

4.58 

4-18 

+.'  + 

1.84 

l.il 

.19 

a.  74 

^+H 

2,14 

.81 

'.11 

[,07 

b,bo 

3.62 

700 

\,bo 

4.74 

4.82 

4,82 

+.7'' 

4.64 

+,4'i 

+,20 

,92 

;,6o 

,28 

2,90 

2,16 

2,21 

1,88 

1.16 

1,30 

1. 11 

3,8l 

720 

4.'a 

4,17 

4-19 

4,72 

+.82 

+.84 

+.78 

4-68 

».49 

4.2  , 

.97 

3.66 

.+1 

l.oo 

2,6+ 

2.29 

'.91 

.,64 

'.1+ 

740 

;.4a 

i.77 

4,0s 

4.14 

t.8i 

4-8? 

1.69 

-.14 

'1' 

■.01 

1.71 

l,+2 

1.07 

-»,7i 

2.37 

''0+ 

760 

2,71 

;,o? 

1.4° 

i.72 

4.0 1 

t.29 

4.'ii 

4.69 

.80 

.84 

,82 

..72 

..16 

1.16 

k09 

3.79 

1,+8 

1.14 

a,  79 

780 

'9-; 

2,27 

2,b. 

2.98 

l.U 

1.66 

1.97 

4.24 

,4« 

,64 

■.77 

..81 

,82 

k71 

|.,-8 

4,18 

+i'1 

1.8? 

1.14 

,JO 

,';8 

..89 

2.!+ 

2.89 

3.26 

3,17 

.9' 

...8 

.4a 

t.63 

■■71 

+,81 

i.8i 

+«74 

4.60 

4.42 

f-'? 

820 

=,«^ 

1.16 

',68 

3.02 

S,6i 

3,96 

1.12 

,6+ 

l.W 

.81 

4.'1 

\A7 

+.18 

+.7' 

+t79 

4,80 

+.71 

4.62 

H+o 

3.49 

3,&2 

0.79 

',04 

.48 

'.77 

2.08 

.+0 

2,74 

,09 

.41 

.77 

\'0'i 

1-1 1 

1.1' 

+.61 

+.71 

4.77 

=.44 

3.47 

o,()i 

0.77 

1.03 

.'9 

'-41 

.7a 

2,01 

.11 

.66 

.92 

i'11 

,67 

4,00 

h26 

1.46 

4.61 

=.^S 

3.49 

0,+a 

o.jo 

o.?; 

3.6, 

3,78 

.'7 

,4' 

-67 

.97 

.28 

2,9+ 

1.28 

1,60 

1.90 

+.'9 

900 

3.78 

3,6a 

■>,!4  o,iJ 

=.?«; 

°.« 

,0: 

.18 

.64 

.9' 

i,23 

1.22 

920 

-n 

3,99 

O.bO 

0,74 

0,67 

3,6o 

°.S9 

0.S4 

.6a 

3,71 

.81 

.01 

.'1 

.16 

,61 

iM 

2,18 

2.  HO 

3,82 

940 

-^a 

-H 

i.>9 

,0^ 

0,91 

0-79 

3,71 

0,06 

.61 

3,64 

:>.7i 

.84 

.01 

.'1 

1.16 

:,6o 

',87 

2,1  + 

960 

.09 

'.18 

,98 

.79 

3.7a 

.70 

-71 

3,89 

..16 

1,00 

980 

>'  + 

.ot 

1,87 

,69 

'.U 

.4" 

,28 

1,14 

.01 

'.9^ 

>.85 

^78 

^.77 

0.76 

3-78 

0,8  ( 

0.91 

>'o 

1,29 

000 

.48  2.32 

2,12 

..8^ 

.70 

.+2 

,29 

.'7 

,07 

=.99 

^.94 

0,82 

0.84 

3.90 

0,98 

670    680 

6so_ 

700 

710 

720 

232_ 

740    7So| 

76° 

770 

7H0 

232. 

800 

810 

820 

Sjo 

^^ 

^So_ 

(72) 
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TABLE   XIX.                                                    1 

Perturbations  of  the  Radius  Vector  produced. by  f^enus. 

Arguments.    B  and  C. 

C 

B 

850 

860 

870 

83o 

890 

900 

910 

910 

930 

940 

95° 

96c 

970 

980 

990 

.000 

o 

60 
80 

0,98 

0,90 
0,98 
1,07 
i,ao 

0,96 
9,9J 
1,02 

(.22 

0I98 
0,9. 

'.24 

1,40 
1,04 

[,6i 

'.29' 

i|o3 
1,07 
1,16 

',83 
1,43 

'.^5 
i.lo 
:,o8 

1,13 

2,09 
.,63 
'.33 
'.'7 

2,36 

1,14 

.,6; 
'.39 
',24 
.,18 

2,90 

',54 

'.38 

',24 

2,63 

2,69 

:;J6 

',30 

3.5' 

2,9' 

\% 

1,60 
■,41 

3.76 
3.19 
2,62 

2,11 
.,76 

1.53 

J.9« 
3.45 
2,88 
3,35 
'.93 
1,66 

4»fS 
3,70 

li\ 

3,13 
'.83 

4,a7 
3,93 
3.43 
2,86 
3,36 
3,00 

120 
140 
160 
180 

aoo 

'i49 
1,62 
'.75 

2,04 
=,16 

1,40 

.,68 
,,88 
2,  [6 

',33 
i,*7 

\% 

■-99 
■2,33 
2,74 
3.27 
3,80 
4.30 

'.27 

2,14 

2,4S 
3,00 

3.57 
4,08 

1,24 
1,31 
1,40 
1,52 
■.61 

1.27 

',35 
1,42 
1,^6 

.,19 

1,46 

1,16 

.,30 
',37 

1,18 

1,3S 

ii3' 

i,sa 
',25 

1,23 
■,33 
1,23 

:,2i 

1,33 

',30 
i,as 

1,23 

1,30 
'I25 

\% 
',99 

.,38 
1,29 
',37 

1.3! 

1,19 

■  ,18 

■  ,i8 

1,29 

'.43 
'.79 

'.49 
.,36 
1,3° 
■.3S 

i,.6 

vl 

'.34 
1,62 

1,58 
',44 
',36 

'.3' 
■.24 
'.'7 
1,13 
'.'3 
'.23 
',19 

1,73 
>.S8 

i.44 
'.34 

r>3  7 

340 
a6o 

280 

a.  7.-; 

3.79 
4.27 
4.68 

2,48 
3,99 
3,S4 
4,°4 
4,;o 

'.94 

2,3' 

2,74 
3,29 
3,84 

.,78 
2,08 
2,44 
3,02 
1.^8 

'.S9 
1,9' 
2,25 
2,75 
3.3' 

'.5' 

'.73 
2,06 
2.44 
3,04 

\2 

.,8; 
2,24 
-,11 

',3' 
t.46 
1,68 

a,03 
2,44 

2,24 

M9 

'.'3 
1,09 
1,14 

'.JO 

320 
340 

380 
400 

4>97 
S.07 

4.41 

4,8s 
!,o4 
i,04 
4,90 
4,60 

4,70 
4.99 
5,06 
4.98 
4.74 

4.^4 
4.8s 

S.04 

4,3+ 
4.7' 
4,98 
5.0  S 
4.97 

4,92 

5,00 

3,96 

4.36 
4.74 
4.98 
5.04 

3,6< 

4,'3 
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1                                                  TABLE    XX. 

Perturbations  of  the  Radius  Vector  produced  bjr  Mars. 
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3,04 

.q(» 

'.89 

1,82 

'.7? 

1,63 

'.(7 

U'.i 

alio 

.,»4 

■,97 

a,.o 

a,'l 

3,31 

3,21 

1,3  ^ 

3,31 

2,11 

,04 

',97 

1,90 

'.77 

1,70 

1.61 

;;« 

100 

,,6; 

',77 

',89 

3,01 

3,14 

s,i7 

,23 

2,30 

2^S 

2,19 

.11 

1,98 

1,90 

1,84 

',77 

'.7' 

lio 

:,4a 

1,(7 

',7' 

.,8, 

■  .96 

a,o7 

2,.6 

a,iq 

.a' 

2,2  1 

,10 

3,11 

3,0  i 

'.q8 

',90 

'.8^ 

',77 

1.7a 

140 

0,9? 

'.13 

'.10 

',61 

'.77 

'.89 

2,00 

2,[0 

2,. 7 

3,17 

.'7 

2,11 

2,10 

3,04 

',97 

'.90 

',8* 

',77 

ifto 

1,13 

',37 

'.19 

'.17 

h7' 

'.81 

',Q1 

,01 

3,10 

2,17 

.'1 

3,14 

2,11 

a,o8  J2,o3 

.,96 

•,89 

1,84 

,Bo 

0,110 

".91 

.,09 

'.19 

1,50 

1,60 

',78 

,87 

',97 

1,04 

,11 

2,11 

3,11 

3,09  ,3,05 

1,01 

'.9^ 

1,88 

400 

o,W 

0,73 

3,87 

1.00 

1,29 

'.41 

'.>1 

,70 

i.ai 

1,90 

.97 

2,03 

2,07 

3,09  ia,os 

3,03 

',97 

1^3 

410 

0,(1 

0,60 

o,6( 

0.80 

0.9 1 

1,07 

[,2: 

'.17 

.49 

'.sq 

',71 

M 

■.91 

1.96 

1,09  ia,oi 

3,01 

'.99 

',91 

440 

0,(0 

o,l) 

>,19 

0,66 

".74 

o.a^ 

1,14 

.49 

r,42 

',S4 

,0^ 

'.77 

.,8s 

',89   ',93 

.,9*. 

.,96 

■.98 

460 

■.(1 

^14 

^14 

',''1 

0.74 

5,8 1 

r,2i 

',1^ 

.48 

1,60 

1,70   1,83 

,,86 

1,8, 

1,88 

4»o 

0,63 

Ml 

MO 

J,  19 

f.,60 

c..^ 

0,71 

0,81 

,89 

1,04 

M9 

HO 

.,76 

',79 

.,Bi 

900 

o,?7 

0,70 

»,6, 

>,63 

.,6. 

0,0 1 

o,6() 

0,73 
0,69 

J,  do 

0,89 

o«8 

^■)7 

1,31 

',34 

'.41  .'.54 

'M 

1,72 

^30 

■>.9? 

0.8, 

0.77 

0,73 

O.O7 

0,67 

0,67 

,7*  P. 80 

0.8  7_ 
o.7cf 

1,04  (i,o8  11,26   i.jO 

'.44 

■-u 

.,60 

«o 

',"1 

^91 

>,Sl 

i,80 

^,7<> 

3i71 

.71  0.75 

0,94 ''.oj  !',09   ','a 

1,39 

1,(8 

;60 

1,16 

',31 

'.'7 

,,06 

0,90 

o,ao 

3,81 

.?'■> 

3,78 

'.79 

',8l 

0.91  I0.99   '.«i 

1,1a 

'.ai 

1,1' 

(tfo 

.,!« 

',41 

'.14 

.,34 

'.'7 

1.07 

^.qg 

0,90 

,88 

o,«4 

0,82 

,8+ 

0,86 

o,a9  0,93  1,00 

1,04 

i,»4 

1,01) 

'.11 

'.44 

1,36 

I, [8 

-!?-! 

3,94 

0,9' 

.89 

0-97 

o,90_o,^yi_o,9j_ 
o,v4  'Oi94  ">9S 

0.97 

1,02 

1,08 

6ao 

.,»» 

',74 

',68 

',6. 

'.11 

1,10 

1,07 

fO,qo 

1,03 

640 

.,S» 

',«4 

',71 

',08 

'.« 

.18 

1,10 

1,26 

.'1 

1,11 

'.oj    ',0}    l,OJ 

0,99 

1,01 

1,00 

1,01 

.,87 

h79 

'.7i 

1,6a 

.57 

'.49 

1,41 

.11 

1,39 

i,ov 

1,01 

I,03 

6ito 

.,90 

',88 

',87 

l,BO 

i,B4 

.,80 

,(,4 

'.64 

1,60 

1,11 

?oo 

1,114 

,,«, 

.,87 

',»9 

.,H7 

1,87 

■  .8i 

.81 
,88' 

'.77 

'.71 

,6b 

■.04 

■,S6   ',49 

'.i9 

i,,8 

1,37 

1,41 

710 

1.71 

'.77 

1,80 

',83 

'.81 

i,U6 

1,88 

1,88 

1,86 

'.81 

,80 

.,76 

1,70 

1,68 

i.na 

',46 

740 

1,6, 

'.»! 

',7' 

'.71 

'.79 

1,83 

i,B,- 

■,87 

,88 

i,qi 

i.cjo 

.89 

',84 

1,80 

'.7'; 

1,70 

■,61 

..■;6 

jto 

■■(1 

'.16 

.,18 

'.01 

..»9 

'.71 

1,78 

1,82 

,'60 

'.89 

I,g3 

.94 

',94 

'.91 

1,91 

1,88 

1,8+ 

',79 

1,76 

780 

',40. 

'.4J 

',49 

'.10 

1,10 

i,t)i 

i,M 

1,72 

,79 

',81 

',8.. 

.91 

■.'K 

'.97 

',.8 

'.97 

'.96 

'.87 

■.3' 

'.)' 

1.11 

'.19 

1.4O 

',48 

'.S4 

'.74 

1,80 

,86 

'i9i 

1,41 

7,^6" 

3,01 

2,01 

2,02 

a,oi 

Sao 

1,31 

'.31 

1.36 

1.10 

'lis 

',41 

i,+G 

,!<; 

.,60 

',69 

.7'; 

'.84 

3,00 

3,0  s 

3,06 

2,08 

«+o 

',M 

',10 

'.'4 

t.i6 

i.'9 

1,26 

1. 11 

.4' 

^47 

',?6 

.01 

',71 

i,di 

',8q 

1,96 

2,06 

a,oq 

.,011 

1,07 

1.07 

.,08 

1,09 

1,10 

i,iB 

,46 

1,^6 

1,61 

'.81 

2,00 

.,00 

1.01 

',04 

l,02 

1,0, 

1,08 

,'1 

1, 16 

1,34 

.1' 

1,41 

1,48 

',^8 

'.69 

'.79 

1,88 

1,67 

ifM 

i,u7 

',oj 

i^or 

1,00 

0,91 
3,90 

o.c»4 

D,91 

o,8y 

^,87 
^,89 

1.02 

.'4 

'.a4 

1,31 

V44_ 
1,11 

!,6a 

',71 

930 

:,o9 

'.04 

o,9B 

0,89 

0,9? 

,02 

',09 

1,16 

'.34 

>,+B 

1.S6 

X 

1,08 

'."4 

1,00 

3,90 

u,tJ1 

^.8q 

0,87 

^8( 

3,84 

0.86 

^8, 

0,94 

1,00 

1,09 

1,36 

::Ji 

'.';* 

1,13 

1,04 

0,99 

0.91 

0,93 

0,87 

0,84 

.,80 

0.8, 

0.79 

>,ao 

0,83 

0.84 

0,94 

1,00 

1,29 

,110 

'.•3 

.,04 

■  ,00 

D-qs 

0,89 

^8^ 

0,82 

0.79 

>,7« 

0,77 

0,78 

0,81  10,84 

0,94 

1,03 

't'I 

'.JS 

■,30 

1,34 

l,30 

'.'1 

1,07 

0.99 

0.9 1 

3,QO 

0,8  ^ 

0,81 

>.77 
380 

'>,7S 

ago 

".74 
300 

0,74  0.70 

0,81 
3JO 

0.8; 
340 

0,94 

3io 

■7° 

180 

.90 

'°° 

"0 

"° 

^5_ 

240 

350 

260 

370 

310 

320 
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TABLE    XX. 

Perturbations  of  the  Radius  Vector  produced  by  Afiirj. 

Arguments.     B  and  D. 
D 

B 

35° 

360 

370 

380 

390 

400 

410 

420 

430 

440 

450 

460 

470 

4B0 

490 

joo 

S'o 

520 

Sjo 

o 

=S 

1.07 

1,16 

',37 

1, 40 

'.SI 

1,67 

.,78 

l.qo 

3,00 

2,12 

*,i9 

2.36 

3,27 

3,29 

2,27 

2.2  S 

3,20 

3,13 

so 

3,8; 

3.98 

..12 

..qH 

'.71 

..81 

3,ao 

2.24 

2,33 

40 

3.71 

0,78 

0,84 

0,80 

1,03 

l.M 

1,16 

.,38 

.,So 

.,bi 

'.79 

1,88 

3,09 

2,17 

3.23 

2,27 

3,36 

60 

0,70 

0,72 

0,80 

0.86 

o-qi 

'.07 

.,13 

1.41 

'.17 

i.Oq 

■,84 

.,92 

3,03 

2, 10 

1,32 

2,1s 

0,70 

0,69 

0,70 

D.7i 

0.76 

0.8) 

0,90 

0,98 

t,.o 

1,32 

1,10 

.,48 

'.71 

.,8b 

'.94 

2,04 

3,10 

2.17 

IDO 

3.74 

0.71 

0,70 

0,71 

3.73 

0,7'; 

0,80 

0.91 

.,02 

i-'l 

1,43 

I. S3 

.,bs 

.,90 

1-97 

2,04 

120 

3.70 

0.77 

0.71 

0.73 

0,70 

0-71 

0,71 

0,80 

0,84 

=.92 

0,99 

i,oC 

(,16 

1,30 

'.41 

".11 

.,68 

'.79 

1,90 

140 

J,q2 

o.bs 

o.7<* 

0,77 

0.74 

0,7 1 

0-73 

0-7^ 

0.77 

o,«7 

0,94 

1,01 

i,ro 

',2S 

Mb 

'.49 

i-S8 

1.70 

1,0a 

o.g? 

0.90 

3.80 

^.79 

0,76 

0.7  S 

3.71 

0,8  s 

0.91 

0.94 

1,02 

■  .09 

'-'7 

1.27 

',19 

1-12 

■.M 

1.0B 

',Oi 

3.47 

0,91 

o,b<) 

0,81 

0,8. 

3,78 

3.78 

0.79 

0.84 

0,90 

0.9 1 

1.3' 

200 

1,2  i 

i,i(> 

1.14 

'.09 

1,0} 

0,99 

0,92 

0,90 

o,M3 

0,8+ 

0,84 

0.9; 

o,9« 

1.04 

.,11 

^^o 

1,16 

l,DO 

0,46 

0,93 

0,86 

0,86 

0,8  s 

0,8  s 

0,86 

0,87 

0,90 

1,00 

340 

1,43 

'.17 

'.H 

r.29 

..26 

.,18 

...b 

1,13 

1,07 

',04 

0.99 

0.9 1 

0,89 

0,89 

0.87 

0,88 

0,88 

0,91 

0.91 

'.St 

1,42 

1.38 

".1  + 

M" 

T,30 

l,B0 

1,10 

i.oa 

"-97 

0,93 

0,92 

0.91 

k>,9o 

0,90 

■.i;<) 

1.S2 

IM 

■.43 

M9 

I. lb 

1,14 

.,30 

1,24 

1,22 

[,30 

'.'1 

1..3 

i,os 

1,03 

!3I 

W.91 

",91 

300 

■  .£>( 

i,&i 

'.ib 

'-■;2 

.,52 

..4f> 

',44 

1,41 

'.19 

1.30 

',34 

1,29 

1,33 

',32 

'.'  + 

1.04 

0.99 

J20 

1.7a 

1,06 

1,0 1 

'.w 

r.si 

'-S4 

'.49 

'.47 

'.41 

1-41 

1,4a 

'.39 

'.34 

1,38 

1,22 

'.'7 

1,11 

z 

'.77 

'.?■ 

■.07 

1,62 

'.VJ 

..S6 

'.S? 

■.14 

'-S1 

'.S4 

1.53 

'.49 

'.47 

'.41 

'.19 

'.17 

1,33 

■.»4 

r.bH 

[,62 

|.S6 

1,10 

.,so 

'.40 

mo 

..8a 

1.82 

i,;0 

i.66 

i,(M 

..S8 

'.« 

.,S8 

.,00 

i.bS 

1-03 

..02 

.,bl 

I. bo 

'.19 

Ml 

400 
410 

'.qi 

i.bG 
i,t)8 

i,Ho 
i,8i 

■.74 
'.7<l 

1.70 

i,bS 

1,03 

I,0o 

..SB 

'.59 

i,0o 

.-6, 

1,06 

..70 

',09 

1.68 

.,66 

■  ,72 

1.09 

',64 

1.61 

i,0o 

.,18 

i.Oo 

1,62 

.-6, 

1.6s 

1,69 

1.73 

'.74 

.,76 

'.7! 

440 

■  .gB 

i,bo 

>.70 

1,70 

1,00 

1.03 

1.60 

..S8 

.-63 

1.O4 

1,08 

'.71 

..84 

400 

i.ua 

'.B4 

..89 

1.81 

'.77 

1,72 

.,08 

1,04 

'.19 

.,S8 

'.19 

1,03 

1,00 

',71 

'.74 

'.79 

..84 

4B0 

i.tji 

.,81 

1,83 

.,80 

1,73 

1.O9 

:.0s 

i,S9 

'-17 

i.l6 

1-18 

.,S8 

1,62 

1,66 

1,70 

'.77 

^20 

'.73 
1,60 

',70 
1,6  i 

1,70 

'-7'; 

'.74 

'.71 

'.7' 

1,0  s 

.,6i 

.,S8 

..16 

'.14 

'.14 

'.11 

1.19 

i.Oi 

1,07 

1,72 

.,78 

1,68 

1,68 

i.6g 

(,07 

1,06 

1,63 

'.64 

r.sO 

'.14 

'.^1 

r,S2 

'.11 

',11 

.,18 

i,6t 

1.6s 

'.7» 

140 

1,44 

1.^3 

i.Sb 

'.S7 

1,00 

',sg 

..10 

.,16 

'.19 

'.1' 

.,So 

'.49 

i.So 

i.S' 

'■11 

Sfto 

1.1' 

1-41) 

1.46 

i.!;3 

'.^'i 

'-SS 

i-sq 

',S9 

..46 

'-SI 

'-11 

1,12 

'-ia 

..47 

'.47 

'.47 

i.So 

'.11 

i.W 

i;bo 

1.14 

1.31; 

1,10 

'.17 

1.40 

■.41 

.,4b 

'.41 

.,48 

1-41 

'-44 

'.41 

'.4' 

:.+l 

'.41 

'.4( 

'.41 

1. 40 

M' 

60a 

>.oH 

',14 

^_2a 
1,19 

■.U 

..10 

i.ia 

..40 

i.lO 

'.19 

MO 

',17 

'.11 

'.17 

'.IB 

1,43 

1,40 

'.43 

620 

1,03 

1,06 

i.oq 

..as 

1,28 

■.11 

Ml 

■.17 

'■17 

'.14 

'.31 

'.31 

'.31 

',33 

1,13 

1.11 

'.37 

640 

'.04 

t,4) 

'.ai 

..37 

660 

1,02 

1.01 

1,02 

1,04 

..OS 

.,07 

..08 

1.09 

1,14 

i.iO 

'.'7 

1,19 

1,18 

1,19 

i,ao 

1,22 

1,11 

1,0a 

1,07 

..OS 

■.04 

■  ,04 

i.O? 

..OS 

..06 

1,0b 

./),- 

1.09 

1,10 

[,ii 

1,12 

'.'3 

.,10 

720 

1.4' 

i,ib 

■,14 

'."; 

'.07 

1,07 

',oS 

'.03 

1,02 

1,02 

1.0( 

1,01 

1,03 

1,04 

1,01 

1,0s 

1,07 

l,JO 

1,27 

1,18 

1,16 

1,11 

.'■OS 

',04 

1,02 

o,qg 

0,98 

0,98 

0.97 

0,96 

0,99 

0.96 

0,99 

1,00 

74" 

..^0 

1.39 

'.07 

1,0s 

0.93 

U.94 

0.90 

0,53 

0,8a 

700 

1.7O 

1.07 

.,60 

'•','> 

..40 

',11 

1,28 

i,iO 

..04 

1,00 

o,gO 

0.94 

0.93 

o.8q 

7»o 

<.b7 

[,02 

>.7« 

■,70 

'.S4 

<,4a 

'.11 

.,28 

i,.8 

.14 

i,oa 

1-03 

0.99 

0,94 

o.qo 

0.87 

3,01 

i.^q 

i,9» 

..B"; 

.,8. 

1.72 

.,b3 

■.S4 

'.47 

Ml 

1,28 

'.'7 

1,04 

0-99 

0,94 

0,89 

0,83 

tizo 

2,08 

3.07 

a.04 

..QS 

..87 

iM 

'.71 

..61 

'.14 

'.41 

'.IJ 

'.ai 

1,14 

.,08 

1,03 

0-9! 

0.90 

0,8  s 

»40 

2,0q 

2,10 

3,11 

3,08 

3,0  s 

1,90 

'.94 

.,8s 

.,70 

I, SO 

'-41 

'.11 

1,2  3 

.,13 

.,Ui 

0,9b 

o,yj 

2,'3 

1,97 

..48 

'.19 

i-oS 

.,00 

»bo 

2.0^ 

2.16 

3,20 

2,20 

2,20 

2,.s 

2,. a 

3.04 

.,qb 

1,87 

..80 

1,67 

..S6 

'.44 

.,30 

i.iS 

'.'3 

QiJO 

1,04 

'.9i 

3.0  i 

^,.0 

3,16 

x^ 

a.»4 
2,33 

3,31 

2,20 

2,j6 

3,02 

'.94 

..Bs 

'.77 

.,63 

1,73 

..S8 

.■3' 

1,47 

920 

',67 

1.78 

i.qo 

i.oo 

3,3  S 

2.36 

2,2  s 

2,33 

3,:8 

2,09 

3,OZ 

1,9a 

.,80 

q+O 

1,^3 

..b, 

'.71 

'.84 

3,0( 

a.'S 

2,26 

2,38 

2,21 

2,19 

2,U4 

'.91 

..70 

1.67 

4bO 

.,(& 

■,6s 

..7« 

-.89 

3,00 

^ly 

3.34 

3,28 

2,39 

i.24 

2,20 

2.04 

'.91 

'.8j 

980 

..62 

■'7' 

'.91 

2,07 

2,10 

2,22 

2,27 

3,30 

2,30 

2.2  7 

3,33 

2,17 

2,08 

'.99 

1000 

3.94 

1,07 

i,ib 

1.37 

',40 

I, S3 

1.67 

1.78 

1,90 

2,00 

1,13 

2.19 

2,3  S 

^,29 

2,39 

2,3  s 

2,20 

3-' 3 



3io 

_36o_ 

J7D 

J"P 

_390_ 

400 

±1. 

**° 

430 

440  1  450 

460 

m= 

480      490 

^= 

^ 

510    S30 

(76) 


SOLAR   TABLES. 


TABLE   XX. 

Perturbations  of  the  Radius  Vector  produced  by  Man. 

AsGUHBMTS.     B  and  D. 
D 

£ 

530 

540 

>?=> 

^ 

57° 

m 

59° 

600 

610 

620 

630 

640 

650 

660 

670 

680 

690 

700 

710 

0 

t.13 

1.03 

'.94 

J, 83 

'-73 

'.59 

1.5a 

.,38 

1,38 

1,18 

.,ra 

1,04 

0.97 

0,90 

0,9' 

3.88 

0,88 

0,90 

■■,91 

30 

2,33 

^,16 

2,06 

.,98 

',89 

i,76 

''55 

■,54 

'.45 

'.34 

I.3S 

1,16 

'.II 

1,0s 

1,00 

0.95 

0,98 

0,96 

0.97 

40 

2,26 

3,. 8 

3,09 

2joa 

1,91 

[,S2 

«,7o 

<,6o 

".49 

1,4s 

1,31 

i.33 

'.'5 

1,13 

'.05 

1.0a 

0.97 

',.98 

6o 

^25 

3,24 

3,33 

».'? 

3,13 

2,04 

.,96 

1.86 

'.77 

',65 

''55 

1,46 

'.39 

'.3' 

1,32 

'■■7 

1,14 

l.IO 

.,06 

8o 

1,17 

3,30 

3,31 

3,30 

»."7 

2,06 

'.98 

',90 

1,80 

[,70 

'.59 

1,42 

1,40 

',29 

1,33 

1. 18 

'.'7 

lOO 

2,04 

2.10 

3,16 

'.'7 

3,18 

bJS- 

2,11 

3,o6 

£l91 

',92 

'J± 

I A 

1,^6 

'.49 

1.4' 

■.30 

^26 

I30 

1,90 

'.9+ 

2,02 

3,06 

2j08 

3,og 

2,10 

2,Oj 

2,03 

t:^ 

1,9' 

rsT 

'.77 

1,68 

t;^^ 

^ 

^49 

'.44 

1.41 

140 

[,70 

r,bo 

1,90 

1,95 

2,02 

2.05 

3.08 

2,08 

3,07 

2,04 

1,99 

',95 

■  .89 

1,8. 

1.74 

1,66 

1,60 

'.i! 

'.49 

.60 

1,52 

1.6 1 

1,70 

1.80 

'.94 

'■94 

1,99 

1.0  [ 

J.03 

2,03 

2,01 

.,98 

'.94 

'.89 

'.83 

',76 

•■7' 

'.6« 

..6. 

180 

'-J' 

1.4a 

1,52 

1,61 

1,70 

',79 

.,88 

■.89 

'.95 

'.97 

'.99 

1,96 

.,96 

'.93 

'.89 

i.8s 

1,80 

'.7S 

'.69 

aoo 

1,13 

i,iq 

i,3» 

MJ_ 

1.53 

■■S9 

1.68 

'j2L 

..B4 

[,86 

',9' 

■  .90 

'.9' 

■.9" 

1,9' 

1,88 

1,86 

'.79 

'.77 

aao 

1,00 

1.07 

'.•S 

1,31 

'.33 

1,4a 

'.ja 

1,59 

',67 

'.73 

i,So 

aa" 

.,8s 

1,87 

.,86 

^ 

1.86 

.,8! 

or 

340 

f-gs 

0,99 

l,Ot 

1,08 

«.'5 

1,31 

'.3' 

1,40 

1,50 

'.55 

..63 

'.70 

'.77 

..76 

1,81 

',8. 

•  .83 

1.84 

'.83 

360 

3.90 

0.9' 

0.94 

0,98 

1,01 

..08 

'.'S 

■,19 

i.39 

'.39 

',4a 

'.5» 

.,60 

..6s 

'.7' 

'.73 

1,76 

'■H 

1.79 

380 

0-93 

0.93 

0.9' 

0.93 

0,95 

0,99 

1,07 

',14 

'.'7 

1,38 

'.3S 

1.43 

'.49 

1,50 

1,6. 

.,67 

1,98 

'.72 

300 

^m 

0.98 

0,94 

0-93 

0.9a 

0.93 

0.94 

°.98 

1,06 

'.'4 

1^26^ 

'.3a, 

1.4' 

M£, 

.,64 

330 

1,07 

1,00 

0.97 

0,94 

0.93 

0,91 

0,92 

^ 

0.95 

^ 

1,07 

1,31 

1,38 

m7 

^42" 

'.4« 

340 

t',z6 

1.19 

■  ,14 

■,09 

1,01 

0,98 

0,94 

0,90 

0,88 

0,89 

0,87 

0,90 

9,93 

0,96 

1,01 

',05 

'.'4 

1.22 

'.JO 

360 

1,40 

1,36 

1,38 

1,33 

t,'S 

1,09 

D,99 

0,98 

0,9a 

0,90 

0,88 

0,87 

0,87 

0,89 

0,9a 

0,96 

1,02 

'.'>4 

'.'S 

380 

'■SS 

..46 

'i44 

<.38 

1,30 

1,33 

'-'5 

',07 

0,99 

0,94 

0,89 

0,86 

3,84 

0,83 

3,83 

0,86 

0,89 

iM 

0.9a 

400 

1,66 

1.64 

1,60 

1,50 

'.47 

'.40 

!i3i- 

'.^3 

hl± 

0,96 

0.95 

0.9^ 
1.03 

0,86 
0,9a 

0,84 
0.88 

0,79 

0.78 

»,8o 

0.84 

4ao 

'■75 

'-7+ 

1.7= 

1,68 

'.63 

'.S3 

1.49 

1,40 

1,30 

1,2a 

I. II 

3,83 

0.78 

".7S 

0,76 

=.77 

X 

.,84 

■,84 

[,81 

1,80 

'.75 

'.73 

1,6s 

'.SS 

.,48 

'.39 

1,38 

1,18 

1,07 

0,98 

0,88 

3,83 

3.77 

0,72 

0.7' 

1,84 

1,86 

1,92 

',90 

[,88 

'.84 

1,8. 

',74 

.,67 

'.55 

'.47 

'.35 

[,36 

1,15 

1,03 

3.93 

D.82 

0,78 

J.71 

+80 

1,8  [ 

1.86 

1,90 

'.94 

'.99 

■'97 

'.93 

1,88 

',83 

',76 

'.67 

'.53 

'.44 

1,3a 

1,18 

a 

0.94 

0.8s 

».7J 

Soo 

1,78 

',84 

1,90 

!'M. 

'-99 

2,01 

2,05 

2.02 

''97 

1,9' 

'j^L 

'■75 

'.65 

'■49 

1,41 

1,16 

1.04 

'J.9' 

520 

1,7a 

^79^ 

1,84 

'.93 

.,98 

2,02 

2,06 

3,07 

2,06 

'■99 

'■93 

■  ,83 

1.74 

.,61 

1,47 

.,36 

'■'i 

'.09 

S40 

1,64 

'.73 

1.79 

1,86 

'.93 

2,00 

2,06 

2,10 

3.' 3 

3,12 

3,IS 

1,08 

',98 

1.89 

'.77 

1,66 

'.S4 

',38 

1.27 

S6o 

'.S9 

.,63 

'-7' 

'.79 

1,86 

'.94 

2,01 

3,08 

».'5 

3,1? 

2,18 

»>'7 

3,16 

2,09 

3,00 

1,88 

1,77 

,.6s 

'.52 

580 

'-S' 

'.S7 

1,61 

■,69 

1.79 

'.87 

■SI 

2,03 

3,30 

1,17 

2,31 

3,19 

3,19 

1.09 

",09 

..9« 

..Si 

'.73 

600 

630 

•ill 
'.37 

■■48 

liiL 

1,62 
'.5' 

1,67 

'.77 

'.94 

2,02 

3,33 

2^ 

2,33 

a,34 

1,20 

i,.6 

2.06 

1^ 

'.39 

■.4S 

.,S8 

'.67 

'.75 

'.84 

'.94 

2;o"2"" 

3,1  1 

2,19 

2,24 

2,37 

»,29 

,.33 

i,«S 

«.'9 

2.14 

640 

1,28 

■-34 

'.39 

1,42 

'.44 

'-SS 

'.6s 

',73 

1,82 

'.93 

2,01 

3,13 

3,19 

3,34 

3,37 

..31 

2.3' 

2,23 

2.24 

660 

1.34 

1,38 

'.34 

1.4' 

',46 

1,52 

1,61 

',7> 

r,80 

■,90 

2,00 

3,10 

a.' 7 

2.2  s, 

i,!9 

».3a 

2.33 

>.3i 

6B0 

],i6 

■,17 

1,20 

1,28 

'.35 

'.45 

",50 

',S8 

:.68 

'.77 

^,87 

',97 

2,08 

2,16 

iAi 

2.28 

2.32 

».34 

700 

[,07 

USL 

1,IZ 

hlL 

1,18 

■.»4 

',30 

'■39 

'.49 

Ml 

Ijb^ 

'■74 

1,8; 

1,95 
1,8 1 

'.9' 

s.'S 

2,22 

2.27 

202 

J.2S 

710 

J, 00 

1.03 

^o7 

1.04 

1,11 

'.'S 

1,18 

1,37 

',33 

'.43 

'.SS 

1.61 

Wi" 

a,oa 

2,11 

2,'9 

740 

0.93  ■ 

0,96 

D.97 

"'99 

'.oj 

1,03 

1,10 

'■'S 

1.30 

'.37 

1,48 

',60 

1,66 

'.78 

.,87 

1.99 

2,08 

■.'6 

760 

0,80 

0.89 

0,90 

0,92 

0.94 

0,93 

1,03 

■  ,03 

I." 

1,18 

'.35 

'.33 

'.43 

'.SS 

1,66 

'-73 

■•83 

',94 

s,o3 

780 

0.85 

0,84 

0,81 

0,85 

0,87 

0,91 

0,93 

0,97 

I,02 

1,05 

i,'4 

.,33 

1,29 

i^S 

i,S9 

',7' 

'.4"? 

'.38 

800 

b,8j 

0,81 

0.79 

0.79 

0,78 

3,82_ 

0.84 

0,88 

0,92 

0.98 

1.03 

•,07 

'.'7 

■'»5 

'.33 

''43 

Ml 

820 

iss 

=>3 

b,8o 

0.79 

0,7s 

2.79 

0,77 

^ 

5^86" 

0,90 

■'.94 

i:5o- 

1,06 

1,33 

'.31 

'.39 

B40 

3,90 

3,86 

0,82 

<'.79 

0,77 

0,76 

0,77 

0'77 

0,77 

5,83 

0,86 

0,93 

0.97 

1,04 

1,11 

'.'i 

1.26 

'.35 

'.43 

860 

',00 

0.93 

0,86 

0,83 

0,79 

0.77 

o-7i 

0,76 

0,76 

0,78 

0.79 

0,8  i 

o,aa 

0.9  5 

1,00 

1,07 

1.14 

.,19 

'•^; 

S80 

■-'3 

l,QO 

0,96 

0,88 

o,b3 

0,8  J 

".77 

0.75 

0,7s 

0,76 

0.77 

D,8o 

o,8q 

0.87 

3,91 

0,99 

..04 

1>IZ 

1,18 

900 

'.3' 

ilil 

.,08 

0^ 

°.9», 

0,86 

0,8, 

0.79 

°.77 

0,76 

?ili 

0,76 

0,73 

0,84 

3,8j 

0,99 

0,96 

'.'7 

','■ 

930 

'.47 

''3> 

'.a? 

'.'3 

1,04 

3,9  i 

0,89 

0,83 

0,80 

0,78 

3.77 

0,77 

0,7a 

0,80 

0,82 

0,86 

»,S7 

0,94 

',00 

940 

'.67 

'.34 

■>4» 

1,30 

1,01 

0,93 

0,88 

o,yj 

0.83 

0,80 

0.79 

o,8q 

0,80 

0.83 

0.86 

0,90 

0,9  J 

yOO 

.,83 

,,69 

.,62 

1,48 

1,36 

i;26 

'.'7 

1,06 

0,99 

0,89 

0.87 

0.83 

0,83 

0,81 

0,81 

0,84 

0,84 

0,88 

0.8, 

980 

'.99 

:,8a 

'.77 

:,6s 

'.5c 

',43 

1,3' 

1,2[ 

'.'3 

1,0s 

3,9a 

0,89 

0,88 

0,86. 

3,8+ 

0,86 

0,86 

0,88 

0.89 

1000 

i.'3 

2,03 

'■94 

1,81 

..7- 

',59 

1,52 

',38 

1,28 

iM8 

1,13 

',04 

0.97 

0,90 

0.91 

0,88 

0,88 

0,90 

3.9' 

== 

M= 

i4°] 

SS^ 

M 

Jl^ 

J^ 

iS 

600      610 

T20 

630 

640    650 

660 

670 

6«o 

i£= 

M 

^ 

SOLAR    TABLES. 
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TABLE    XX. 

Perturbations  of  the  Radius  Vector  produced  by  Mars. 

AncuMENTS.     IJ  and  B. 
I) 

B 

710 

730 

730 

740 

-S'^ 

760 

770 

780 

790 

800 

8.0 

820 

_830 

840 

8^0 

8f)o 

370 

S80 

890^ 

0 

0,9' 

0,03 

0,94 

0.97 

ii^ 

7^ 

[,03 

1,09 

i^i" 

.,16 

',19 

1,24 

',27 

i.=9 

~,z^ 

1,43 

',44 

'.51 

1.57 

3.97 

0,99 

0,99 

1,01 

1,03 

1,06 

1,06 

1,16 

1,18 

1,24 

1,3; 

1,33 

1,36 

1,41 

40 

D,9« 

0,99 

0,99 

1,01 

J,Ol 

',03 

1,04 

.,06 

1,06 

1,08 

>,o6 

[,10 

1,11 

1,14 

','5 

r,i8 

T,31 

1,28 

60 

[,06 

1,05 

t,ot, 

[,05 

1,06 

1,07 

(,08 

;,o8 

[,08 

,,08 

.,09 

!,06 

1,09 

1,12 

','3 

1,16 

80 

'•'7 

'.'4 

t,oS 

1,10 

1,10 

','3 

[,ii 

1,09 

1,09 

r,o8 

1,07 

1,06 

1,07 

1,06 

100 

1,36 

1,2J 

1,23 

1,30 

1,18 

'I'S 

','7 

1,16 

i|i6 

[,18 

1I16 

'■■5 

',09 

i£l 

1,03 

■,03 

;.oa 

130 

1.4' 

',35 

1,33 

',3« 

1,32 

1,36 

1,35 

1,21 

1,33 

1,32 

1,33 

r,3i 

T~^ 

'.'7 

1,13 

i,;i 

'.05 

1,04 

1,01 

140 

'49 

'.43 

',41 

',39 

1,3? 

',34 

1,35 

1.33 

■,3' 

.,37 

1,29 

1,38 

1,35 

■,34 

1,21 

1,16 

1,08 

1,02 

160 

1,61 

■'?' 

1,49 

1,4'; 

1,46 

1,43 

1,41 

1,40 

1,41 

',39 

1,37 

',34 

',35 

',3' 

1,28 

I,3S 

1,30 

1,14 

1,09 

180 

'.69 

.,6; 

1,60 

1,^6 

'■S3 

f,S3 

l,JO 

',49 

1.47 

1,49 

'.45 

',44 

',39 

',37 

1.34 

1,30 

',=5 

'.17 

aoo 

'.77 

Ll?l 

',69 

i,G,- 

>.62 

1,60 

',i7 

i-vl 

',i;8 

!iii 

',54 

1,54 

',49 

'.43 

1,40 

S35_ 

1,28 

330 

1,81 

i,;8 

',76 

',73 

1,70 

1,66 

:,6,- 

1,64 

1,62 

Tm 

:,6s 

■,63 

i,6i 

TfiZ 

.,61 

',57 

1,^3 

1.44 

1,43 

340 

'.S? 

1,8  [ 

1,79 

',77 

,,76 

1,74 

',70 

1,70 

1,68 

1,69 

',69 

1,7- 

r,68 

1,68 

1,66 

1,6; 

1,60 

360 

'-79 

i,So 

1,80 

1,78 

1,78 

',77 

!;76 

1,76 

',75 

'.7S 

',75 

'.74 

',76 

1,76 

',79 

',75 

'.74 

'.71 

;;68 

280 

1.73 

'.7? 

',77 

.,76 

1,79 

1,77 

1,79 

1,78 

'.79 

'.79 

1,80 

1,80 

1,80 

1,80 

1,83 

1,83 

',83 

[,9[ 

1,78 

joo 

',64 

1,66 

!l^ 

(,72 

',74 

i,;6 

■,78 

1,80 

1,81 

1.83 

1,84 

1.85 

i,R6 

'.87 

1,87 

!l^ 

'.87 

',■39 

330 

'.48 

'.S3 

r,6i 

1,63 

',67 

1,70 

1,74 

',7; 

^78" 

1,81 

1,83 

1,8; 

i,m 

1,88 

',9' 

'.9' 

',93 

'i93 

1,94 

3-!0 

r.30 

'.35 

1,43 

',51 

r,,-8 

(,60 

1,66 

1,69 

',77 

1,81 

',84 

i,K6 

1,88 

1,91 

',93 

',96 

'.97 

1.99 

360 

i.'S 

1,21 

',3' 

I'S 

',4+ 

',49 

',;s 

',58 

u(>\ 

'.67 

1,72 

',76 

1,81 

',8i 

1,90 

'.93 

',98 

'.99 

2,03 

j8o 

0.98 

',03 

[,I3 

1,33 

',14 

1.43 

1,50 

.,56 

i,6i 

1,67 

',7^ 

1,77 

1,83 

1,87 

1,91 

1,95 

',98 

3,Q2 

400 

0.84 

0^,0,9,- 

0,99 

l,ro 

i,i» 

1,28 

'.34 

1,41 

1,49 

j,iS 

l'^ 

ifi^ 

',75   '.80 

1,85 

1,9' 

1,91 

1.00 
1,95 

4=0 

0.77 

0,7a 

0,83 

o,«7 

0,93 

0,99 

1,09 

1, 18 

1,28 

'•33 

',43 

',5' 

1,60 

',65   '.72 

1,78 

1,85 

440 

0,71 

0,71 

0,7  ■ 

D,7r> 

0,79 

0,84 

0,93 

0,97 

1,10 

[,[8 

.,29 

',.15 

',44 

1,54 

1,64 

1,67 

'.75 

1,80 

1,88 

460 

0,7' 

o,(>8 

0,68 

o,A8 

0,69 

0,74 

0,77 

0,84 

0,92 

0,98 

1,30 

i,j8 

1,46 

',57 

1,66 

1.78 

4^;o 

0.7  J 

0,69 

0,63 

0,6: 

°,S9 

3,64 

0,67 

0.77 

0,84 

0,93 

1,00 

','3 

',33 

>.4' 

',5' 

l,'H 

1,70 

~s^' 

°'9i 
1,09 

0,8 1 
0,97 

0,71 
0,86 

0/-7 

0,f.3 

3,6 1 

0,60 

0,63 

0,65 

0,72 

0,78 

0.S6 

°.9^ 

1,0[ 

','4 
0,98 

'.'7 

',36 

',45 

''55 

0,70 

0,6s 

0,63 

^ 

0,58 

0,58 

0,6: 

0,66 

0,72 

□,8a 

0,88 

'.OS 

1,18 

',39 

'.41 

54° 

1,1  + 

I,0[ 

0,90 

0,79 

0,63 

0,58 

0,56 

0,57 

0,58 

0,63 

0,67 

0,76 

0,85 

0,92 

r.oi 

1,09 

',23 

S6o 

',52 

'.34 

1,31 

',09 

0,84 

0,73 

0,67 

o,s6 

0.55 

0,54 

0,55 

0,58 

3,63 

0,70 

0,78 

0,86 

0,96 

1,06 

S8o 

'.73 

'm9 

1,46 

1,2a 

i|i6 

1,02 

0,88 

0.79 

0,68 

0,6. 

o,S4 

0,55 

0,54 

0,57 

0,60 

^67  :Oi74 

0,8  J 

0,90 

60a 

'.9' 

1,81 

i/)6 

biL 

'■38 

!l?.9 

Oj9£ 

0,84 

°-li± 

o,6j 

°.59 

0,53 

?'--i± 

?di 

o»5_8,o^3^ 

0,7' 

0,78 

620 

2.'+ 

1,00 

1,88 

',74 

',59 

mT 

1,3^ 

','3 

1,01 

0,90 

0.78 

0,69 

0,62 

0,57 

0,53 

«,S6  'o,S7 

0,6a 

0,68 

640 

3,34 

2,16 

3,10 

1,96 

r,8= 

,,67 

',i3 

1,38 

1,23 

0.95 

0,86 

0,73 

o,('l 

0,6. 

O.S7  0,5 5 

0.58 

0,6. 

660 

3,31 

3,33 

3,2] 

2,rLi 

2,04 

',89 

',75 

1,60 

1,4.1; 

'!3" 

',17 

1,00 

0,91 

0,8, 

0,72 

0,67  0,60 

0,60 

0,58 

6S0 

».34 

a,  34 

1,30 

2,20 

2,16 

3,07 

f,97 

',83 

1,68 

[,53 

',17 

1,34 

0,9; 

o,K7 

0.78  0,72 

0,65 

0,63 

700 

'pa 

M+ 

a>34 

3,33 

2^ 

^,^° 

?lii- 

bBi. 

',9' 

i^ 

1,60 

',45 

',30 

i,iK 

1,05 

0,91  M4 

0,77 
0,90 

0,72 
0,84 

730 

2,3,- 

2,;o 

3,32 

a,  3  5 

2,33 

a,39 
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TABLE   XXI. 

Perturbations  of  the  Radius  Vector  produced  by  Jupiter. 
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TABLE  XXI. 

I'erturbaiions  of  the  Radius  Vector  produced  by  Jupiter. 
Aecimenti.     B  iitid  E. 
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TABLE    XXI. 

Perturbations  of  the  Radius  Vector  produced  by  Jupher. 
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')57 

aoo 

3^ 

'■9' 

2^ 

2,72 

2,6  ( 

2,;o 

2,40 

3,30 

2,22 

3.'4| 

3,06 

I»22. 

■,9' 

',84 

'-77 

',70 

330 

3,20 

3,03 

2,94 

3,8^ 

3,73 

3.63 

3,53 

3,43 

2,32 

3.24 

3, '7 

2,09 

2,00 

1,93 

',8s 

340 

3.39 

3-3' 

3,23 

3,12 

3.05 

3,96 

2,86 

3,76 

2,66 

^.55 

3.45 

3,36 

1,38 

2,. 9 

2,.0 

3,02 

160 

3.53 

3.48 

3.43 

3,34 

3.25 

U^^ 

3,08 

3,97 

3,88 

3.78 

3,69 

3.59 

3,49 

3,38 

2,30 

2,23 

a  80 

iM 

3,6i 

3,SS 

3,;o 

3>44 

3,36 

},38 

3,2. 

3,'o 

3,99 

3,90 

2,8. 

3,7' 

2,6. 

2,40 

,300 
320 

3.7a 

3.70 

3,68 

3:61 

Mi 

3.53 

3,46 

.3.37 

3,30 

!,'3 

3-05 

3.96 

3,83 

3.74 

2,62 

3,78 

3.77 

3»76 

3,73 

3.70 

3,66 

3,6. 

3.55 

3,48 

M^ 

3,3" 

3.33 

3,'5 

3,06 

3,97 

^ 

lAO 

3.S0 

3,8. 

3,8. 

3,80 

3'79 

3,76 

3,73 

3,68 

3,63 

3,57 

3.5' 

3,43 

3.34 

3,35 

3,.6 

3,07 

j6o 

3.7S 

3,8. 

3,83 

3,83 

3,84 

3.83 

3,82 

5,78 

3.75 

5,7' 

3,66 

3,59 

3,53 

3,45 

3.36 

3,37 

380 

3>73 

3,80 

3,82 

3,84 

3,86 

3,87 

3.87 

3,86 

3,84 

3,8' 

3,78 

3.74 

3,68 

3,62 

3,55 

3.46 

400 

3.73 

I'iZ. 

ilii 

3,84 

^6^ 

3.88 

3,99 

3i9i 

3i91 

llH 

3,86 

3,84 

3,6  < 

3,76 

3,70 

3.63 

410 

3.67 

3,74 

3,75 

3>79 

3,8} 

3,87 

3,89 

3,9' 

3,93 

3,93 

3,92 

3.9' 

3,89 

3,86 

3.S3' 

3,76 

440 

IM 

3.68 

3i73 

3>77 

3,80 

3,84 

3,8? 

3,89 

3.9' 

3,93 

3,94 

3,97 

3,96 

3.94 

3,9' 

3,88 

460 

3.52 

3.57 

3,62 

3,6? 

3,73 

3,78 

3,63 

3,87 

3,90 

3,93 

3,95 

3,98 

3,99 

3.99 

3,98 

3,96 

480 

3.43 

3.48 

3,54 

3,59 

3,6; 

3,7' 

3,76 

3,8' 

3,85 

3,90- 

3,94 

3,97 

3,99 

4,00 

4,01 

4,00 

500 

3.3' 

3-37 

3,33 

3i5^ 
3.39 

Ml 
3,45 

3,62 

3,68 

5,74 

3z8i 

3.85 

3,89 

3,94 

3,98 

+,01 

4.°a 

4.03 

po 

i.iO 

J,a6 

3,53 

3,58 

3,6s 

3,71 

3,78 

3,84 

3,89 

3,94 

3,98 

4,01 

4.03 

S40 

3,06 

3.'3 

3,20 

5,27 

3,34 

3,40 

3.49 

3,5! 

3,62 

3,68 

3,74 

3.82 

3,87 

J,93 

3.97 

4,00 

560 

*.93 

2.9« 

3,0s 

3,'3 

1,21 

3,38 

3,35 

3,44 

3,5' 

3,58 

J,C6 

3.74 

3,80 

3,8s 

3,9' 

3,96 

5S0 

a.77 

2,84 

3,90 

^,99 

3,06 

3,'4 

3,22 

3.39 

3,38 

3,46 

3,54 

3.63 

3,7' 

3,77 

3.84 

3,90 

600 

2,61 

2,68 

b]± 

1,8. 

3,90 

3,g8 

3,°6 

3. '6 

3,34 

3.33 

3,4' 
3,26 

3,37 

3.59 
3.46 

3.63 

3'74 

3:8._ 

3,7i 

6s  0 

2.55 

=.5' 

^,S8 

2,64 

3,7' 

2,8. 

2,90 

»,99 

3,08 

3,'7 

3-S4 

3,63 

640 

2,31 

a.37 

2,43 

2,49 

3.55 

2,6. 

2,70 

3,79 

2,88 

\t 

3,07 

3,2. 

3,30 

3,40 

3,39 

3.59 

660 

2,13 

2,18 

2,24 

2,31 

2,38 

3.45 

3.5- 

2,61 

3,7' 

3,93 

3,03 

3,'3 

3,34 

3,35 

3,44 

680 

1,99 

2,02 

2,07 

3,13 

2,20 

2,27 

a,35 

2,42 

2,52 

2,6. 

2,7. 

.,8+ 

3,95 

J.06 

3,'6 

3,38 

700 

■  ,87 

'•9° 

',94 

'■97 

»,oj 

3.09 

3,' 7 

3.24 

2,14 

3.4a 

2j52 

3,64 

3,74 

2,86 

3,93 
3,76 

3jOj_ 
3,89 

720 

■  ,76 

'.77 

.,8. 

.,86 

',89 

1,9. 

.,98 

a,o6 

3,3' 

2,42 

3,53 

3,64 

740 

',67 

.,68 

1,70 

',73 

.,76 

',83 

.^fi8 

',96 

2,02 

2,22 

3,33 

3,43 

3,S4 

2,66 

760 

'■59 

1,60 

J,62 

1,03 

1,64 

"I67 

'.7' 

",74 

1,81 

1,84 

1,92 

2,0. 

2,. 2 

3,33 

3,45 

780 

'-53 

''53 

'.SJ 

',54 

',55 

I,S6 

.,60 

',6j 

1,68 

1,70 

',75 

1,8. 

',89 

2,00 

2,22 

800 

izii. 

'■47 

'.47 

1,4? 

',48 

■,48 

i'*l 

^si 

ilii 

Ml 

1,63 

ll^l 

',73 

'.77 

.^88 

'.99 

820 

1,40 

1.43 

',43 

1,41 

',4' 

[,43 

(,42 

',4a 

1,46 

',46 

',48 

'>S3 

',59 

',65 

■,7' 

1,78 

840 

M6 

■-37 

',56 

1,37 

',34 

',33 

'.33 

1,33 

',34 

1,35 

.,36 

1,41 

',45 

',49 

,54 

,61 

8(io 

1.33 

',33 

',33 

',34 

',33 

',3a 

.,30 

1,30 

1,30 

1,32 

',3" 

',34 

',37 

i4i 

,45 

Sbo 

1,3" 

'.3' 

.,30 

1,30 

1,30 

',3' 

1,28 

.,23 

.,2fi 

1,24 

',a4 

.,26 

',26 

1,27 

,30 

,3* 

•JOO 

1,28 

^59_ 

L'il 

i!?9 

<.38 

1,28 

',37 

'<3S 

'-^3 

r,22 

1.19 

1,19 

1,14 

.,20 
','4 

'.'4 

W 

910 

[,s6 

■  ,27 

',37 

'.37 

1,27 

1,20 

1,25 

''35 

1,20 

I, .8 

.,.6 

940 

1,26 

',=" 

',27 

1,27 

1,25 

.,24 

1,23 

1,23 

r,20 

','7 

1,16 

1,09 

.,08 

960 

1,26 

'.27 

1,26 

.,26 

[,26 

.,a6 

',33 

t,21 

1,30 

1,16 

','5 

1,12 

.,09 

.,oO 

.,06 

980 

1.29 

1,28 

.,28 

',57 

.,27 

1,26 

',*5 

.,23 

1,3. 

1,20 

.,.9 

','5 

i,.a 

1,09 

',05 

1,03 

1000 

'■33 

MJ_ 

^2^9 

i,;o 

1,28 

1,28 

.,26 

1,35 

1,24 

.,21 

'.'9 

I, .8 

','4 

'.07 

1,03 

400 

4'o 

+20 

430 

i5i 

_t5£. 

46a    470 

480 

■^90 

50017^ 

"53°_ 

i_3° 

540 

55° 
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TABLE  XXI. 

Perturbations  of  the  Radius  Vector  produced  by  Jupiter. 

Abcuments.     B  and  E. 

B 

SSo 

i^ 

S70 

_S8o_ 

590 

600 

610 

630 

630 

640 

650 

^ 

670 

680 

b^ 

700 

T 

1,03 

1,00 

0,98 

0.9  s 

0.9 ! 

0.93 

0-94 

3,95 

0,98 

'.03 

'.09 

1,'S 

1,33 

'.34 

■.46 

1,60 

20 

1,05 

1,01 

0,98 

<'.9S 

0.93 

0,90 

0.89 

0,88 

0,89 

0,90 

3.96 

1,01 

1,07 

i,i& 

1,35 

1,36 

40 

1,07 

1,04 

0,99 

0,95 

0,93 

0,89 

0,87 

0,8; 

3,84 

0.84 

0.8! 

0,88 

0.93 

0,99 

■  ,07 

1.17 

60 

..08 

',04 

3.98 

0,94 

0.9' 

0.87 

0.S3 

3,82 

0.79 

0,8. 

0,80 

0,82 

0,87 

0,92 

[.00 

80 

'-'7 

1,13 

1,07 

1,02 

0,98 

0.93 

0,89 

0,84 

3,8. 

0.79 

0.77 

0.7! 

0.75 

0,77 

0.80 

0,8; 

100 

t,2I 

r,l8 

r,ii 

1,08 

1.03 

°.99 

0,93 

°.87 

0.83 

0.78 

0.77 

0.74 

0.70 

0,71 

0,73 

0^75. 
0,68 

120 

1,27 

■,24 

I,30 

'-'5 

■.09 

1.04 

0.97 

3,92 

3.88 

o,H3 

0.77 

3-73 

0,71 

o,6S 

0.67 

140 

1.16 

1.3' 

1,26 

r,23 

1,16 

',04 

3,98 

0.93 

0,88 

a.83 

3.77 

0,72 

0.69 

0,65 

0,63 

160 

'.4S 

1,40 

'.35 

',30 

i,s6 

i!ig 

1,13 

',05 

3.98 

0.93 

3,88 

0,82 

0.76 

0.72 

0,67 

0.65 

180 

■.S7 

i.;i 

1, 45 

1,39 

'.3S 

1,28 

1,21 

'.14 

1.09 

1,01 

3.95 

0.S9 

0,83 

0,77 

0,71 

0,67 

200 

■  ,70 

1,64 

llil 

1,50 

M4 

N38 

'.34 

1,35 

'■'9 

i.ii 

',04 

0.96 

0,91 

0^ 

0.77 

0.73 

aao 

■.8s 

'79 

'.7' 

1.6; 

.,58 

1.50 

'.43 

'-37 

1.30 

^2^ 

1,16 

1,07 

0-99 

0,93 

o.fiS 

0,79 

240 

2,0a 

•.9S 

1,87 

',79 

".73 

1.65 

'-S7 

'.49 

1,44 

•'35 

1,28 

1,19 

1.03 

0.97 

0,89 

260 

2,33 

2,14 

2,0+ 

1,96 

1,88 

t,8o 

i,73 

■  ,64 

'.57 

',50 

1,41 

'.33 

',25 

1,07 

180 

2,40 

2,J[ 

2,24 

3,1; 

2,07 

1,98 

1,88 

.,80 

..64 

■.;8 

1,47 

1.38 

1,30 

1,12 

30b 

2,6a 

3J2_ 

2,43 

2.34 

2-SS 

2^37_ 

2.18 

S.07 

■,98 

1,90 

1,81 

•,62 

',65 

'-55 

1,46 

i^fi 

■-27 

310 

2,86 

».77 

2,66 

£.4! 

2,36 

2,28 

2,. 8 

2.09 

'■99 

■,89 

1,80 

'.7a 

■  ,63 

'-S3 

1.44 

340 

3.07 

2,99 

2,89 

a.  79 

2.68 

2,s8 

2.46 

^38 

2,29 

2.'9 

2,09 

2,00 

1.90 

'.83 

■.7' 

1,63 

360 

3,2  7 

3-'9 

3.09 

3.00 

2,91 

2,81 

3,70 

2,58 

2.49 

2-39 

2.3' 

3,19 

2.09 

2.00 

1,91 

1,81 

380 

3.46 

3.39 

3.30 

3.23 

3,'2 

3,03 

2,93 

2,82 

2,7s 

2,61 

2,S1 

2,42 

2,3' 

3,31 

3,03 

400 

3.63 

3'49 

3.40 

3.3a 

3.23, 

3,|4 

3.04 

2,94 

2,84 

2.74 

2.62 

2.5'_ 

2,42 

2.32 

2.3  S 

430 

3,76 

Tn 

3,66 

3.i9 

3.5' 

3,42 

3-33 

3.2; 

3.'S 

i,ob 

2,96 

2.86 

2.74 

2,64 

2.52 

2,43 

440 

3,88 

3,84 

3,79 

3.73 

3.68 

3.6. 

3.53 

3.44 

3-3S 

3.26 

3,18 

3,08 

2,97 

3,87 

2,76 

2,6s 

46a 

3,q6 

3.95 

3.90 

3,8s 

3.81 

3.77 

3-7' 

3.63 

3'!S 

3.46 

3-37 

3.28 

3.16 

3.07 

2,96 

2.77 

480 

4,00 

4.00 

3,99 

3,91^ 

3.9' 

3.88 

3.83 

3.73 

3.70 

3,63 

3'SS 

3,46 

3.37 

3.29 

3.'9 

3.10 

500 

■'■oj 

4,04 

4,03 

4.03 

4.00 

3.96 

3:91 

3^ 

I!! 

3.78 

3.72 

3.64 

Ml 

3.47 

3.38 

3.30 

520 

4.03 

4.0; 

4,06 

4,06 

4.06 

4.04 

4,00 

J.97 

3,94 

3.89 

3.85 

3.78 

3.72 

3,65 

3,57 

l:s 

540 

4,00 

4,05 

4,06 

4.07 

4,°8 

4,08 

4,07 

4,05 

4.01 

3.99 

J.9S 

3.90 

3.84 

3.78 

3,73 

S6o 

3.96 

4.Q" 

4,0! 

4.07 

4,09 

4-10 

4.10 

4.09 

4,08 

4.05 

4,04 

4.00 

3,95 

3,9' 

3,8s 

i.n 

SHo 

3.90 

3.96 

4,00 

4.03 

4.08 

4.'0 

4. '1 

4,1 1 

4.11 

4.11 

4,09 

4.07 

t.03 

4.00 

3.95 

3.9r 

600 

3.8. 

3.88 

3,94 

4.00 

4.04 

4^£7_ 

4.09 

4," 

4. '5 

4.'3 

4.13 

4.12 

4^og_ 

4^ 

4-04 

4.00 

620 

3.7' 

3,yo 

3,86 

3,9^ 

3,99 

4.04 

4,07 

4,10 

4.  "3 

4.14 

4.14 

4,13 

4.13 

4,13 

4.10 

4.08 

640 

3.S9 

3.69 

3,76 

3.84 

3-9' 

3-97 

4-02 

4,06 

4.11 

4.'3 

4,15 

4.16 

4.'! 

4-'! 

4.13 

4.12 

660 

3.44 

3.SS 

3,64 

3.72 

3,82 

3.89 

3-9! 

4.00 

4.0! 

4,10 

4.13 

4. '5 

4.'6 

4.'7 

4,16 

+-1/ 

680 

3.28 

3,39 

3,5° 

3.60 

3,70 

3.79 

},86 

3.93 

4.00 

4.0  ! 

4,10 

4.13 

4.'! 

4.' 7 

4,17 

4,18 

700 

3.oq 

3.2  T 

Ml 

3.44 

ML 

3.6; 

3-75 

3.84 

3.92 

3.98 

4.04 

4.09 

4.'4 

4. '9 

4.30 

4^3  1 

720 

=,89 

3,02 

3,14 

3,26 

3.39 

3.50 

3.60 

3.70 

3.80 

3.88 

3-97 

4,03 

4.-07 

4.12 

4.' 5 

4,18 

740 

2,66 

2,80 

2,93 

3,06 

3,20 

3,3a 

3.44 

3.5! 

3.67 

3.77 

3.86 

\n 

4.00 

4,07 

4,12 

4.16 

760 

1.4S 

2.58 

3,70 

2,8j 

2,98 

3." 

3.25 

3,37 

3.50 

3,63 

3.73 

3,91 

3,99 

4.0! 

4,11 

780 

a.37 

2,47 

2,61 

*-75 

2.89 

3.02 

3,'7 

3,31 

3.4' 

3.57 

3,68 

3.78 

3.88 

3-96 

4.04 

800 

'-99 

2,13 

2£4 

2.37 

ML 

2^ 

2J3_ 

2.93 

3,09 

3.23 

3.37 

3.50 

l^ 

3-75 

3.84 

Mt 

820 

1,78 

1,90 

2,01 

2,14 

2,27 

2,41 

=.ss 

2,;o 

2,8s 

3,00 

3.'S 

3.30 

3,44 

3,58 

3.69 

),8. 

840 

i,6[ 

1,70 

■'79 

'.90 

2,03 

2,17 

2,30 

2.45 

2.60 

2,6s 

S 

3.07 

3.32 

3.36 

3.5' 

i.64 

860 

■'45 

1,5" 

r,6i 

..69 

'.79 

",92 

3.05 

2,20 

2.3! 

2,51 

2,83 

2.97 

3. '3 

3-39 

3.4S 

3So 

1,33 

',38 

■,43 

'.52 

1,61 

',70 

1,81 

'.93 

2,09 

3.34 

2,41 

2.S7 

2,72 

3,89 

3.04 

3.ai 

900 

1,32 

1.26 

££9_ 

'.34 

<v^ 

'-5' 

1,61 

■■7' 

1,8= 

MJ7_ 

2,13 

2,39 

2.45 

2,63 

3.79 

"az. 

920 

1,13 

'.'7 

1,19 

1,22 

i,3b 

',33 

1-4' 

'.!' 

1,63 

'.73 

1,86 

2,01 

2.1  7 

2.3! 

2,52 

1,69 

940 

[,08 

1.0a 

1,10 

'.'S 

i,i9 

■  .25 

'-33 

'.41 

1.13 

1,6; 

'.77 

.,89 

3,06 

3,23 

J.4J 

960 

1,06 

'.OS 

■  ,03 

1.03 

[.06 

i,o3 

1,10 

[,16 

1.24 

1,3a 

'.43 

'.54 

1,65 

1,80 

'.94 

980 

1,02 

1,01 

1,00 

0,99 

0.98 

1,00 

',Q» 

1.03 

',09 

'■'S 

'.23 

'.33 

'.43 

'.57 

1,70 

1^85 

1000 

',03 

[,00 

0.98 

0,9s 

^j^ 

D.93 

°^4 

°-qs 

0,98 

'■°3 

1,09 

'-■5 

(,33 

'.34 

..46 

1,60 

■iJE 

jA° 

..^70. 

t8° 

59° 

600 

610 

630 

630 

640 

65° 

660 

67° 

680 

690  1  700 
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n  ■ 

TABLE  XXI. 

Perturbations  of   the  Radius  Vector  produced  by  Jupiler. 

Aegcments.     B  aud  E. 
E 

U 

700 

7.0 

72D 

730 

740 

7S° 

760 

770 

780 

790 

Soo 

810 

820 

830 

111 

850 

o 

1,60 

^ 

■  ,8g 

7^ 

3,34 

2,41 

:,6o 

2,80 
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TABLE   XXL 

Perturbations  of  the  Radius  Vector  produced  by  Jupiter. 
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0,79 
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0,50 

0,55 

0,60 

0,68 

0,77 

460 

1,12 

1,01 
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M? 
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1,00 
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0,82 
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0,45 
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^,53 
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^52 
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1,89 
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2,24 
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2^62 
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3,«4 

3,79 

3,73 

3,68 

3,60 

3,52 

3,44 
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2,S7 
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3,86 

3,81 

3,77 

3,72 

3,65 

3,58 

3,50 

3,40 

3,31 

3,23 
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3,03 

2,92 

2,bO 

2,68 

780 

3,98 

3,94 
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3,79 
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2,90 

800 
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■ 
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3,74 
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3,82 

3,76 

5>7^ 

3,67 

3,60 

3,53 

3,48 

3,4' 

860 

4,18 

4,15 

4," 

4,09 

4,04 

4,00 

3,95 

3,91 

3,88 

3,85 

3,79 

3,74 

3,69 

3,63 

3,58 

3,52 

880 

4*ai 

41^9 

4,17 

4,»3 

4,09 

4,05 

4,01 

3,96 

3,92 

3,88 

3,^5 

3,80 

3,76 

3,72 

3,66 

3,61 

900 

4,23 

4,22 
4,24 

4,18 
4i23 

4,18 
4,21 

4iH 
4,18 

4,10 
4,15 

4,06 
4,11 

4,02 
4,07 

3,97  3,93 

3,89 
3,94 

3,87 
3>90 

3,81 
3,68 

3.77 
3,83 

3,73 
3,79 

3.68 

3.7S 

920 

4,24 

4,03 

3,99 

940 

4,22 

4»24 

4,24 

4,25 

4,21 

4,19 

4,16 

4,13 

4,07 

4,03 

3,99 

3,95 

3,9' 

3,88 

3,83 

3,80 

960 

41^7 

4,21 

4,22 

4,24 

4,24 

4,23 

4,^9 

4,17 

4,»3 

4,09 

4,05 

4,00 

3,9* 

3,92 

3,89 

3»84 

980 

4,10 

4,16 

4»'9 

4,23 

4,23 

4,24 

4,22 

4,20 

4,17 

4,14. 

4,10 

4,07 

4,01 

3,97 

3,93 

3.9' 

1000 

3,97 

4,04 

4,12 
870 

4,18 

4,19 

4,23 

4,23 

4,23 

4,20 

4,18 

4i»4 

4,10 
960 

4,06  14,02 

3,98 

3.94 
1000 

1 

850 

860 

880 

890 

909 

910 

920 

930 

1940 

I950 

970  1  980 

1 990 
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TABLE  XXIL 

Perturbations  of  the  Hadius  Vector,  prroduced  by  Saiarn. 

Arguments.     B  and  f. 

K 

0 

100 

200 

300 

400 

500 

600 

700 

800 

900 
0,26 

TOOO 

0,23 

.  0  1  0,23 

0,22 

0,21 

0,17 

0,10 

0,04 

0,05 

0,15 

0,24 

100 

0,25 

0,22 

0,21 

0,20 

0,18 

0,09 

0,02 

0,05 

0,16 

0,21 

0,25 

/ 

200 

0,2;; 

0,25 

K),2I 

0,22 

0,24 

0,19 

0,08 

0,01 

0,06 

0,17  . 

0,25 

300    0,18 

0,25 
0,19 

0,23 

0,20 

0,21 

0.23 

0,25 

0,18 

0,07 

0,01 

0,07 

0 

0^ 

.'9 

400  '  0,09 

0,23 

0,22 

0,25 

0,!^!; 

0,17 

0,06 

0,06 

,08 

500 

1,03 

0,10 

0,18 

0,22 

0,23 

0,24 

0,26 

0,25  . 

0,15 

0,05 

0,03 

600 

1,06 

0,04 

0,10 

0,17 

0,21 

0,22 

0,24 

0,26 

0,23 

0,13 

0,06 

700  '0,14 

0,07 

0,05 

0,09 

0,16 

0,20 

0,23 

0,25 
0,24 

0,25 

0,22 

0,14 

0,21 

800    0,21 

0,15 

0,08 

0,06 

0,08 

0,14 

0,21 

0,25 

0,24 

900    0,23 

o,Tro 

0,16 

0,10 

0,05     0,07 

0,14 

0,22 

0,26 

0,25 

0,23 

1000  '  0,23 

0,22  j  0,21 

0,17 

0,10    0,04 

0,05    0,15  1 

0,24 

0,26 

o,2i 

* 

TABLE    XXIIL 

Correction  additive,   for  the  Logarithm  of  the  Radius  Vector. 

Argument.     Moan  Anomaly,  and  Sum  of  the  Eqnationfi. 

8uni 

XII* 

Xl^ 

X* 

X* 

x» 

IX* 

IX* 

IX* 

VIII« 

viir 

VHP 

VI. 

VII* 

Vll* 

Vi^ 

of  the 
Equations 

0° 

cf* 

20<> 

10° 

o« 

20" 

10® 

0" 

2t)*» 

10° 

0° 

20'* 

io» 

o«> 

o« 

()» 

1* 

1» 

1^ 

11^ 

IP 

II' 

III* 

IIP 

ni^ 

IV* 

JV» 

IV* 

V» 

VP 

o« 

0* 

IO» 

20" 

QO 

lo-* 

20° 

00 

10« 

20^ 

O'^ 

10" 

2b* 
571 

o'* 

o** 

0,00 

t;,c;8 

5''?9 

S.60 

.5,61 

5,62 

5'^3 

5.6; 

5.66 

5-67 

5,68 

5.69 

5.70 

5.72 

573 

1,00 

6,02 

6,03 

6,04 

6,05 

6,06 

6,07 

6,08     6  09 

6,10 

6,1 1 

6,12 

6,13 

6,14 

6.15 

6,16 

2,00 

6,47 

647 

6.48 

649 

6,50 

6,51 

6,52 

6,53 

6.54 

655 

6,56 

^,56 

6.57 

6,58 

6.58 

3.00 

6,91 

6,92 

6.92 

6,93 

6,94 

6,94 

695 

6,()6 

6.97 

6,98 

6,99 

6,99 

7,00 

7:00 

7.01 

400 

7'3S 

7^36 

7,36 

7>37 

757 

7>3» 

7'30 

7»40 

740 

741 

74a 

7.42 

7,43 

743 

744 

5,00 

7.79 

7>7^ 

7.8< 

3 

4 

7,81 

7.S1 

7>^i 

7.82 

7.83 

7.84 
8,27 

7.84 
8,27 

7.85 

7.8 

5 
8 

7,86 

7.86 

7.86 

6.00 

823 

8  24 

8,2. 

8,24 

8,2  5; 

8.2  (; 

8,26 

8,26 

8,28 

8,2 

8,29 

8,29 

8,29 

7.00 

8.67 

8.68 

8,68 

8,68 

8,60 

8,6.) 

8,69 

8,70 

8,70 

8,70 

8,71 

8,71 

8.71 

8,72 

8,72 

8,00 

9,12 

Q,I2 

9,12 

9,12 

9,12 

9>'3 

9.»3 

9*^3 

9''3 

9.14 

9,14 

9,14 

9.'4 

9>'4 

•9.15 

9.00 

o.S^ 

9'S6 

9>S<^ 

9,S6 

9>S6 

0,56 

9.56 

9'S7 

9.'J7 

9'57 

9.57 

9r57 

9><J7 

9'57 

9.57 

10.00 
11,00 

ro,co 

10,00  1000 

10,0iJ 

10,00 

10,00  10,00 

ro,oo 
10,43 

ro,oo 

10,00 

10  c 

10,4 

0 

10,00 

10,00 

10,00 
'0,43 

10,00 

10,44 

10,44 

10,44. 

10,44 

10,44 

»o,44 

10,4+ 

»o,43 

10,43 

3 

10,43 

,10,43 

10,43 

ia,oo 

I0fi6 

10,88 

io,H8 

•io,d8 

io,S8 

10,87 

io,bl7 

10,87   '^'^7 

10,86 

io,S6 

10,86 

10,86 

10,86 

10,85 

13.00 

11.33 

11,32 

11,3* 

11,32 

11,31 

11,31 

ri,3i 

11,30 

IT^JO 

11.30 

11,29 

1 1,29 

11,29 

11,28 

11,28 

I 

.14,00 

IT77 

11,7^ 

11,76 

11,76 

1^75 

1^7? 

1^74 

M.74 

11.74 

1 1.73 

11,7a 

11,72 

11,71 

11,71 

11,71 

15,00 
•16,00 

12.2! 
12,65 

12.20 

12,20 
12,64 

12,20 

12,19 

12,18 

12,. 8 

12,17 

12.17 
r  2,6 1 

12,16 
12,59 

12,15 

12,1 

5 
8 

12,14 

T2,I4 

'-^.57 

12,14 

12,63 

12,63 

12,63 

12,02 

12,61 

12,61 

12,58 

'2,i 

'2,57 

12,56" 

17,00 

13,09 

13,09 

13.0^ 

»3.07 

13,06 

13,06 

13.05 

'3.^4,13.04 

13,02 

n,oi 

13.01 

13.00 

13,00 

12,99 

ifi.oo 

'3^53 

'3>«;3 

i3o2 

n.s' 

i3i5o 

1349 

13,4^ 

»3»47  ,13.47 

13*45 

'344 

13.44 

13.43 

13,42 

1342. 

19,00 

13,98 

»3>97 

13.9^ 

U.95 

13.94 

*3t93 

i3>92 

13,91   13,91 

^3.89 

13.88 

1 3»86 

13.86 

'3.85 

13,84 

* 

20,00 

1442 

1 44 1 

14,40 

i4»39 

14,38 

'4.37 

14^35 

14,34  14.34 

14,32 

14.31 

14.30 

14,29 

t4.«8 1^4,27 

Proportifmal  Parts, 

^ 

1 

1,00 

.0,44 

0,44 

0.44 

0,44 

044 

0,44 

0,4.4 

043 

0,43 

0,43 

0,43 

0,4^ 

0,43 

0,43 

0,43 

3,00 

0,88 

0,88 

0,88 

0,88 

0,88 

0,87 

0,87 

0,87 

0,87 

0,86 

0,86 

o,-86 

0,86 

0,86 

0,85 

3>oo 

^»ii 

1*32 

i>3i 

i>3a 

h3i 

^31 

^3* 

1,30 

'.30 

1,30 

1,29 

1,29 

1,29 

1,28 

1,28 

4 

4*00 

».77 

1,76 

1,76 

1,76 

''75 

^7S 

x>74 

1.74 

1.74 

'.73 

i.7» 

1,7- 

'.7' 

1,71 

1,71 

5#oo 

2,21 

2;ao 

2,20 

2j20 

2,19, 

2.18 

2>l8 

a,i7 

2,17 

2,16 
*.^9 

2,15 

2,15 

2.14 
a.59 

2,T4 

2,14 

f 

6,00 

2,65 

2,65 

2,64 

2,63 

2,63 

2,62 

dy6i 

2^61 

4,61 

2»sb 

2,58. 

».<^7 

2,56 

t 

7»oo 
8,00 

3>09 
3m3 

3.09 
3>53' 

3,08 

3,07 

3,5 » 

3.06 
3>So 

3,06 
3>49 

3^05, 
348 

3.04  J 
3.47 

3,04 
3.47 

3.0a 
3.45 

3,01 
344 

3.01 
3.44 

3,00 
3.43 

3.00 
3.4a 

2,99 
3.42 

t 

1 

1 

9,00 

3.9^ 

3>97 

3»9^ 

3,95 

3>94 

3.93 

3^9^ 

3.9' 

3.9 «  1  3,89 

3.88     3,86 

3.86 

3.8s 

3,84 

t 

— 

I0|00 

4,42 

4,41  1  4,40  1  4,39 

4,3^B 

4i37'  4*35 

4.34  1  4»34  1  4,3a  1  4.31  i  4.30  1  4.^9  1 

4,28 

4.27 

— 

I 
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TABLE   SXIV. 

J 

Semi-diameter,  Horary  Motion,   and  Horizontal  Parallax. 

1 

Argument.     Sun's  Mean 

Anomaly. 

1 

Sig. 

0. 

Sig... 

Sig.  11. 

Deg. 

Semi-diam. 

Ho 

.  M.,1. 

Parall. 

Semi-diam. 

Hor.  Mot. 

Parall. 

Semi-dian,. 

Hor.  ]Mo.. 

Parall. 

Q 

16. 

7.79 

31V 

sig  5 

-      . 

3.  32,20 

8%  3 

16.     9,'o 

2.  3o'.'3e 

8:s, 

30 

7.79 
7.78 

31.93 

8,95 

16.   IJ.34 

3.  32.15 

«,« 

t6.     9.tj5 

3.  30.20 

i,,8; 

29 

33.92 

HM 

2.   32- 'o 

H,Q3 

.5.     8.71* 

a.  30,12 

S'!' 

7.77 

«.« 

16.    <5,02 

a.  32.05 

y,92 

i6.     8,;+ 

2.  to,04 

27 

7.7  ? 

33,9' 

li,9! 

.6.   .4,8s 

2.  32.00 

H.92 

16.     E,;8 

2.  39,96 

26 

7.73 

33,90 

8,95 

16.    ]4,69 

2.  31,9; 

8,92 

16.     &.01 

3.  29.88 

as 

16. 

7.70 

U.89 

8,05 

.6.   >4,S. 

2.  31,90 

8.92 

.6.     7.75 

2.   3.y,8o 

a,b6 

24 

16. 

7,66 

33.B8 

8,95 

2.   3'.S4 

a,92 

2.    29.7, 

21 

7.62 

33.87 

8.95 

16.   14,16 

2.   31.78 

8,92 

16.      7.22 

2.   39,61 

?.=;« 

32,86 

8.95 

16.   13,97 

2-  3'. 73 

H.9' 

.6.     6.95 

2-    29,54 

8,85 

21 

7o3 

33.«4 

8,9! 

16.   13.78 

a-   31,07 

b.91 

16.     O.61J 

3.    29.40 

8,85 

30 

16. 

7.47 

32,82 

8.115 

16.    13.59 

a.   3-.6I 

89. 

16.     6.41 

2.    39.38 

8,85 

'.I 

7.4' 

32.80 

8.95 

2-  3'.!S 

«.9' 

,6.     0,14 

2.    29,30 

»,k4 

7.1  ■; 

12.,8 

8,9; 

16.   13,20 

2.  31-48 

S.9" 

.6.      5,86 

2.    29,31 

8.84 

17 

16. 

32,?6 

8.95 

16.   12,99 

2.   31,42 

8.9 1 

16.      5,59 

3.    39.13 

8.84 

16 

i6. 

7.S0 

32,73 

8.95 

,6.  .2,7a 

2-   J  1.36 

8,90 

16.     5.31 

2.    29,04 

8,84 

'S 

16. 

7.12 

32,7' 

8.94 

■  6.  .2.57 

a.  31.29 

8,90 

,6.     5,04 

2.   28,96 
2.    28,87 

8.B3 

'4 

16. 

7.04 

32,68 

8.94 

16.  13,36 

2.  31,12 

8,90 

.6.     4.7!^ 

8.8, 

'3 

16. 

6,QS 

32,65 

8.94 

.6.   .2,14 

2.   3'.'6 

8,90 

(6.     4.48 

2.    28,78 

8,81 

16. 

o,as 

3. 

33,63 

8,94 

16.     li,QI 

8,90 

16.      4,*0 

3.    38.70 

8,8, 

II 

16. 

'>.7S 

J2'S9 

8,94 

16,    ii,6g 

2.   31,01 

H.89 

16.      3,92 

2.    28,61 

8,83 

10 

16. 

(>M 

33,56 

8.94 

16.    11,45 

3.   30,95 

e.89 

16.      3,64 

2.    38,53 

8,83 

? 

'^■>-i 

32,53 

8.94 

16.    11,34 

a.  30.«IJ 

8.H9 

'6.     3.36 

2.    28,44 

8,83 

6,42 

33,49 

8.94 

16.    11,01 

a.  30.S0 

8,89 

16.     3.07 

2.   28,35 

8,83 

7 

&.10 

8.94 

16.    10,77 

2.  30.73 

2.    38,26 

5>,4' 

8,94 

16.    10,54 

a.   30,66 

16.     2,5. 

2.    38.18 

8,81 

5 

16. 

6,05 

3»,J7 

8.91 

16.    10,19 

2.   30,58 

8.B8 

16.  2,33 

2.    28,09 

8,81 

4 

8.93 

16.    10,05 

2.   30,5- 

8,88 

3.    28,00 

8,80 

16. 

s.7a 

32,29 

8.93 

16.      9,80 

a.  30.43 

ii,8t) 

16.  1,67 

a.  27,92 

8,3o 

16. 

^M 

33,34 

8,93 

16.      9,55 

a.  30,35 

8,87 

.6.     .,38 

2.  27,83 

8,80 

I 

5-49 

32.20 

8,93 

16.      9,30 

2.  30,38 

3.    37,74 

■> 

Sig- 

\I. 

Sig.  X. 

Sig.  IX. 

D 

1        If  we  MP 

poM  t 

lie  M 

ml-diaineler  at  the  mean 

distance  to 

vary    by   1",    there  resulti  the  vari^l 

an  of 

i     r+U-'.OlTt 

o..(® 

+  •/ 

.  20i")  for  any  other  sumi 

•Jiamtrier. 
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Continuation  of  TABLE 

XXIV. 

Argu-ment.    Sun's  Mean  Anoraaiy. 

Sig.  III. 

Sig.  IV. 

Sig.  V. 

D.g. 

Scmi-iJian]. 

Hut.  M«t. 

Parall 

SemUdiam. 

Hor.  Mol. 

Parall. 

Semi-diam. 

Hor.  Mol. 

Pafall. 

o 

i6.     i,io 

2-  25,74 

8,80 

■5-  53,17 

2. 2';,32 

8,73 

L  .3,60 

8,67 

30 

1 

2.  27,66 

>,,70 

15-  5»,94 

2-  25,24 

8,72 

J.  23,56 

8,67 

2 

1 6.     o,(4 

2.  27,s7 

k,?* 

15.  53,70 

2-  35,17 

8,72 

15.  47,27 

2.  13,52 

8,67 

1 

l6.       D,26 

3.   27,48 

s,?,. 

IS-  52,48 

3. 35,10 

8,72 

'S-  47.IS 

a.  23,48 

8,67 

4 

IS.  S9,98 

2-    27,40 

»,7S 

IS-  5^,25 

2.  3;,o3 

8,72 

15.  47,03 

2.  23,45 

y,67 

S 

'S-  S'»7o 

2.   27,3. 

«,7S 

15.  53,03 

2-  24,96 

8,71 

'.■;■  4f>,92 

2.  33,41  1  8,67 

6 

IS-  59.42 

2.   27,23 

8,78 

15-  si,Si 

■  3-    24,90 

8,71 

IS-  46,8' 

2.  23,38 

8,67 

7 

'S-  S9'i4 

2.   37,14 

8,78 

15-  51,59 

3-    24,8, 

S.71 

•i-  46,70 

2-    23,35 

8,f.7 

8 

■5-  5M7 

2.    27,06 

8,78 

IS-  51.37 

2-  24,77 

8,7. 

.5.  46/'0 

2-    23.32 

8,66 

■  S.  58.59 

2.    26,97 

8,77 

15-   SM-i 

2.   24,70 

8,71 

iv  4J5,iio 

2.   33,29 

8,66 

10 

■S-  iS.Ji 

2.   36,ti9 

8,77 

IS-  50,96 

2-    24,04 

8,70 

15.  46,4 r 

3.    23,26 

8,66 

,, 

15.  58,0; 

3.  j6,8o 

8.77 

15-  50,75 

2.   24,58 

S,7o 

■S-  46,31 

2.    23,23 

8,66 

13 

■S-  57.77 

2.    36,73 

8,77 

IS-  50,55 

3.    34,52 

8,70 

IS-  46,34 

2.    33,20 

8,66 

■1 

IS-  57.5° 

2.    26,64 

8,77 

3.   34,46 

8,70 

15.  46,16 

2.    23,18 

8,66 

14 

■5-  57.«3 

2.    26,56 

»,77 

15-  50,15 

2.    24,40 

8,70 

rs-   46,08 

3.  23,, 6 

8,66 

'S 

■S-  5'>,9S 

2.    36,47 

8,77 

15.  49,96 

3.    24,34 

8,6, 

15.   46,01 

2.    23,14 

i6 

IS-  56,70 

3.    26,39 

8,76 

15-  49,77 

2.    24,28 

8,6, 

'5-  4S.9S 
'S-  4i,8§ 

2.    23,12 

B,66 

IS-  56,44 

3.    36,3. 

8,75 

8,6, 

2.    S3,10 

8,66 

18 

'5-   56,17 

3.    26,23 

8,75 

3-    24,17 

8,6, 

's-  45.83 

2.   23,09 

8,66 

15-  55.91 

2.    26,15 

8,75 

15-  49,23 

2-    24,12 

8,69 

's-  45,78 

2.    23,07 

15-  5  ^.65 

3.    36,07 

8,75 

15-  49,06 

2.   24,06 

8,69 

1.5-  45,73 

2.   23,0s 

:i 

'S-  55.39 

3-  3S,99 

S''* 

IS-  48,89 

2.    34,01 

8,6, 

■5-  45,68 

2,    33,04 

8.66 

9 

32 

IS-  SS.'J 

2.    25,91 

8,74 

■5-  48,72 

2-    23,96 

2.    23,03 

8,60 

31 

IS-  54,88 

3.    25,84 

»,74 

'5-  48,56 

2.   23,91 

'S-  45.61 

2.    23,0a 

8,66 

7 

24 

■5-  54,63 

2.    35,76 

8,74 

'5-  48,40 

2.  23,86 

8,68 

■s-  45.58 

3.    23,01 

8,6, 

0 

«S 

IS-  54,38 

2.    35,68 

8,74 

IS-  48,34 

2.   23,82 

'5-  45.55 

2.   23,00 

8,65 

s 

i6 

15-  54,14 

3.   35,61 

8,7i 

15-  48,09 

2-    23,77 

8,68 

'5-  45-53 

2.    23,00 

8.65 

4 

27 

15-  53,89 

3-  =5,53 

8,71 

15-  47,94 

2.    23,73 

'S-  4S.Sa 

2.    22,99 

8,bS 

^ 

3B 

'5-  53.65 

3.  35,46 

6,71 

IS-  47,80 

3.    33,68 

8,68 

'5-  4S,Si 

2.    23,99 

8,6, 

3 

»■) 

15-  53.41 

3-  35,39 

8,71 

■  S-  47,M 

3.    33,64 

b,67 

IS-  45)50 

2.     22,99 

8.65 

1 

30 

IS-  53,17 

2-  35,32 

8,72 

IS-  47,53 

3.   33,60 

a,6; 

'S-  45,50 

2.    22,yg 

° 

S. 

5.  VIII. 

SIg.  VII. 

S  g.  VI. 

D 
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TABLE    XXV. 

Semi-diameter  of  the  Sun  in  Sidereal  and  Mean  Time,  and  the  Solar  Nutation.            H 

Sniar 

Solar       1 
NulatioD.    R 

■VIeaii 

NulaiioD. 

Mean 

Longitude, 

.on;;. 

")bll.. 

Lonp. 

r>|.|iq.| 

2t  Mar. 

0».       O' 

1.4,3 

-0,0 

+0,4 

15  Stpt. 

VI'.    o- 

1.4,1 

"■  1-9 

-io 

+0.4 

i6 

4i+ 

4^2 

0,1 

o,^ 

! 

4.a 

4,0 

o,a 

0,4 

4.+ 

A>^ 

0,1 

0.+ 

10 

4.4 

4.2 

o,J 

0,4 

S  April 

'i 

4.S 

4.3 

",; 

0.4 

9 

'S 

4.7 

4 
4 

4,S 

^^ 

0,4 

20 

4.7 

4.S 

o,b 

o-t 

■4 

20 

-;.' 

4i9 

0.3 

4.7 

0,7 

0.; 

'9 

35 

5.S 

5ti 

0,7 

0.3 

I.         0 

5." 

S.o 

o.H 

0,3 

^4 

VII.   0 

C,o 

s.a 

0,8 

o,» 

I.        ! 

5.6 

-0,q 

+  0.1 

VII.    s 

*>.S 

6,1 

-0,9 

+0.' 

I  May 

6,0 

s.« 

1,0 

0,L 

J  No.. 

10 

7.' 

C.9 

1,0 

0,1 

6 

IS 

6,4 

6,3 

1,0 

o,u 

8 

i? 

7.7 

7.5 

1,0 

c,o 

6,a 

6,0 

-0,' 

8.1 

a,' 

1,0 

-0,1 

i6 

'5 

7i" 

7>o 

0,9 

0.r 

U 

^'^ 

8,8 

6 
S 
4 

4 

S,() 

o,n 

0,1 

ZI 

II.      0 

!.« 

7,4 

0,1 

;i 

VII 1.  0 

yi4 

9.* 

0,9 

o,a 

11.       s 

8,0 

7,8 

-0,H 

-0,= 

7 

Vil*.  5 

0,7 

-0,8 

-O.J 

■  June 

«.3 

B,. 

0,7 

o.> 

10 

>o,3 

ie,r 

0.7 

o,i 

6 

8.5 

H,l 

0.5 

0,4 

ao 

8.7 

«.? 

0,. 

0,- 

11,0 

10,b 

o,J 

0,4 

t6 

8,8 

«,6 

0,1 

■7 

' 

10,9 

o,j 

0,4 

13 

III.     0 

8,g 

B.7 

0,0 

0,4 
-0.4 

.i 

IX.    0 

11,2 

■ 

lr,o 

0,0 

o,t 

111.     s 

8,8 

b,6 

i.V.     s 

",' 

+0.3 

-0.4 

3  July 

10 

8,7 

8.-i 

0.5 

0,4 

t  Jan. 

11,0 

» 

IO,t 

0,3 

0,4 

«.s 

8.1 

°.i 

0.4 

IS 

.0,3 

.0,6 

O.S 

0,4 

S,i 

li,0 

.8 

7,8 

o,« 

0,1 

.6 

2; 

10,1 

•^ 

9.9 

0,8 

0.3 

SJ 

IV.     0 

7,4 

7.^ 

0,9 

0,:i 

=> 

g.'i 

5 
6 
6 

9,4 

0,9 

0,2 

i8 

IV.     5 

7,0 

6,8 

+0,H 

-0, 

i^; 

.\.      <; 

8.Q 

+0,9 

-0,1 

6.! 

6.* 

10 

8.4 

8,- 

8 

1; 

«,. 

I.Q 

1,0  1     0,[. 

4  Ft-b. 

'S 

7.7 

0,0 

'J 

ao 

5,7 

5.5 

1,0 

+  0, 

9 

7,4 

^ 

7>^ 

+0.' 

i8 

as 

3.5 

S." 

0,9 

O) 

4 

3S 

6,8 

6,6 

0,9 

0,1 

ij 

4,9 

4,7 

o,y 

0,- 

19 

6.3 

S 

6,T 

0,9 

0,5 

19 

V.       s 

4,6 

4,+ 

+0,8 

+0, 

^4 

XI.     5 

5.8 

S,6  +0,8 

+0,3 

3  Sepl. 

4,3 

4,1 

W.7 

0, 

^ 

S,J       0,7 

O.J 

8 

'S 

4.1 

' 

1.4 

0,5       0,. 

'! 

4.9       0.! 

0,4 

'3 

4,0 

3.« 

o,j       0,. 

i  1 

4.8 

2 

4.6       Q,3 

0,4 

as 

4.0 

1,» 

0,2       0, 

4,6 

4,4       o," 

Q,4 

13 

4.' 

3,9 

+0,0   +o,4 

ii 

XH.   0 

4,S 

4,3   +0,0 

+0,4 
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TABrE   XXVI.  ' 

1 

^^ 

Motion  6f  the  Sua  ln':Lati£ade.' 

1 

Arg. 

A+B+N 

aB-C 

3C-4B 

B-»E 

Arg. 

A+B+N 

»B-C 

3C-4B 

B-sE 

\ 

0 

// 

// 

^  - 

.       •■     • 

// 

•  V* 

// 

o 

—  0,00 

+    0,10 

+   0,24 

+  0,16 

500 

+  .0,00 

»—  0,10 

- !  0,24. 

..-0,16 

lO 

0,04 

0,10. 

0,25 

0,16 

510 

0,04 

0^10 

0,25 

o,x6 

20 

0,08 

0,10 

0,25 

0,16 

$20 

.0,08 

0,10 

0,25 

0,16 

30 

0,12 

o>09 

0,25 

o>i6 

530 

0,12.  . 

0,09 

0,2s 

io,i6 

40 

0,16 

0,09 

0,25 

0,16 

540 

Oy(6 

0,09 

0,25. 

0,16 

1 

1 

so 

0,20 

0,09 

0,25 

0,15 

5  SO 

:  o,2q 

0,09^ 

0,25 

.0,15 

1 

60 

-  0,24 

+  0,08 

+'  0,25 

+  0,14 

560 

+  !o,«4^ 

-{0,68  ^ 

-.o;2s 

;o,i4 

i 

70 

0,28 

0,08 

a,2j 

0,14 

i7o 

o,*8  ' 

o,%2 

0,25 

0,14 

1 

H 

80 

0,32 

0,08 

0,24 

0,14 

580 

0,32 

0,08   - 

0,24 

^0,13 

H 

90 

0,36 

0,07 

0,24 

0,13 

S90 

•0,36/' 

0,07  - 

•0,24 

0*13 

' 

100 

0,40 

•  0,07 

0,23 

0,13 

600 

10,40 

0,07 

0,23 

0,13 

no 

-  o>44 

+  6,66 

+  0,23 

+    0,12 

610 

+  ;0,44 

-  0,66 

-  0,13 

t'0,I2 

120 

0,47 

0,06 

0,22 

'     0, 1 1 

620' 

0,47 

0,06 

'o;22 

.  0, 1 1 

130 

0,50 

0,05 

0,21 

0,10 

630 

0,50 

0,0^ 

0,21 

0,10 

140 

o,S3 

0,04 

0,20 

0,09 

640 

0,53 

0,04 

0,20 

0,09 

150 

0,56 

0,04 

0,19 

0,08 

650 

0,56 

0,04 

9/^9 

0,08 

1 

160 

-  0,58 

+  0,03 

+  0,18 

+    0*07 

660 

+  o,s8 

—  0,03 

-  o,i8 

-  0,07 

170 

0,60 

0>02 

0,17 

0,06 

.  670 

0,60 

0,02 

0,17 

0,06 

« 

180 

0,62 

0y02 

o>i6 

0,05 

680 

0,62 

0,02 

0,16 

0,05 

X90 

0,64 

0,01 

0,15 

0,04 

690 

0,64 

0,01. 

0,15 

0,04 

• 

200 

0,65 

+   0,01 

0,14 

0,03 

700 

0,65 

—  0,01 

0,14 

0.03 

• 

210 

-  0,66 

—    0,00 

+  0,12 

+   0,02 

710 

+  0,66 

0,00 

—   o,r2 

—  0,02 

220 

0,66 

C>»OI 

0,11 

0,01 

720 

0,66 

+  o,ai 

0,11 

—  0,01 

230 

0,67 

0,01 

0,00 

0,00 

730 

0,67 

0,01 

0,09 

0,00 

240 

0,67 

0«02 

0,08 

—    0,01 

740 

0,67 

0,02  . 

o,q6 

+  0,01 

250 

0,68 

0,03 

0,06 

0,02  ' 

7  SO 

0,68 

0,03 

o/)6 

0,02 

260 

-  0,68 

-    0,03 

+  0,05 

-    0,03 

760 

+  0,68 

+  tO,03 

-  .0,05 

+  0,03 

II 

270 

0,67 

0,04 

0,03 

0,04 

770 

0,67 

0,04 

o>03 

0,04 

• 

II 

280 

0,67 

0,04 

0,02 

0,05 

780 

0,67 

0,04 

—  0,02 

0,05 

■ 

290 

0,66 

0,05 

;  0,00 

0,06 

790 

0,66 

:o.qs  : 

0,00 

0,06 

. 

300 

0,6; 

0,00 

—  0,01 

0,07 

800 

0,65 

0,00  •  • 

0,07 

i 

■ 

310 

-  0,04 

—    0,06 

-  0,03 

—    0,08- 

• 

810 

+  0,^ 

+  |o,q6' 

•/h  0,08 

320 

0,62. 

0,07 

0,04.  . 

.-..9.09. 

-J20 

0^62 

.....jo.07^ 

.0,04^ 

0,09 

330 

0,60 

.   0,07 

.  0,06 

0,10 

:        830 

o,0o 

io,a7 

.0,06 

.0,10 

340 

0,58 

0,08 

0,07 

0,11 

Q4O 

10,58 

o,off 

0,07 

jo,ii 

» 

350 

0,56 

0,08 

0,09 

.o,n 

;  850 

;O.S6 

.0,08  - 

.0,09 

|0,II 

« 

360 

-  o,ss 

~.  0^9 

—  0,10 

—  0,12 

860 

+  0,53.  : 

+  0,09 

+   OilO 

+  0,12 

370 

0,50 

0,09 

0,12 

0,13 

870 

0,50 

0,09 

'O^Ijl 

0,13 

380 

0.47 

0,09 

0,13 

0,14 

880 

0,47  - 

0,09 

CM3 

.4        0,14 

390 

o>44 

0,10 

o>i5 

0,14 

•  890 

0,44. 

0,10- 

-       o,if 

:o,i4 

400 

0,40 

0,10 

Q,l6 

0,15 

900 

0,40 , . 

0,I0  ' 

o>i6 

fo,i5 

1 

410 

-  0,36 

—    0,10 

-  0,17 

—  0,15 

910 

+  0,3d  ' 

+  0,10 

+  o,iy 

+  jo,iS 

1 

420 

0,32 

o,to 

0,18 

0,16 

920- 

0,3a. 

0,10 

o»i8 

io,i6 

430 

0,28 

0,10 

0,19 

0,16 

930 

0,28 

0,10 

0,19 

0,16 

440 

0,24 

0,10 

0,20 

0,16 

940 

0,24 

0,10 

o,io 

0,16 

450 

0,20 

0,11 

0,21 

0,16 

95a- 

.0,20 

0,I.h-- 

0,7,1 

'   jO,i6 

460 

•*--o,-f6- 

—  a,ii-  -" 

0,2«* 

-  er*4- 

•  960 

+  'oii6.. 

-f   OtW— 

.-+,x>,fta- 

-4  10,16  - 

470 

0,12 

0,1 1 

0,23 

0,16 

970 

0,12 

0,11 

0.23 

0,16 

480 

0,08 

o>io 

0,23 

0,16 

980 

0,08 

0,10 

0,23 

0,16 

490 

0,04 

0,10 

0,24 

0,16   . 

990 

0,04 

0,10 

0,24 

o,x6 

B — 

500 

-  0,09. 

—  0,10 

-    0,24 

—  0,16 

1000 

+  0,00 

0,10 

+  0,24 

+  0,16 

\oL.  II  r. 


u 
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TABLE    XXVII. 

MotioD  of  the  Sun  in  Latitude. 

Comctions  of  the 

Co. 

rections  of  the 

1 

Longit. 

__      __   1^'  ~  . 

Longil. 

1^.^^— 

^1              V 

of  the 

Right 

Decli- 

of the 

Right 

Decti- 

Sun. 

Longitude 

Juctn. 

nation. 

Sun. 

Longitude. 

Ascen. 

nttion. 

± 

± 

^ 

T 

T 

T 

O*.       <f 

or4i 

0,40 

o;9* 

Vl».     o- 

0^43 

o^o 

0,9a 

o,4J 

0,40 

0,9a 

0.43 

0,40 

0,93 

0,4) 

0.39 

0,93 

10 

0.43 

0,39 

0,9a 

■  s 

0,4a 

0-39 
0,38 

0,95 

t; 

0^ 

0,39 

0,93 

so 

0,41 

0.93 

ao 

041 

0,38 

0-93 

*$ 

0.39 

0,37 

0,93 

BC 

;i2 

0.37 

0,93 

I.         o 

ws 

0,36 

0,94 

VII.     0 

0,36 

0.94 

o,j6 

0.34 

0,94 

0,36 

0.34 

0,94 

to 

0,3  J 

0.33 

o,9s 

10 

0.33 

0,33 

0,9; 

i; 

o,ji 

0.3 ' 

0,96 

15 

0.31 

0,31 

0,96 

ao 

0,18 

o,a8 

0,96 

ao 

0,38 

0,38 

0,96 

8S 

0,15 

0,36 

0,97 

*5 

o-aj 

o,a6 

0.97 

n.      o 

o,aa 

o,aj 

0.97 

VIII.    0 

0,1a 

0,33 

0.97 

0,18 

0,19 

0,98 

0..8 

0,19 

0,98 

■  o 

0,15 

0,16 

0,99 

10 

0,15 

0,16 

0,99 

0,11 

0,99 

1$ 

0,1 1 

0,1a 

°-99 

0,08 

0,08 

1,00 

0^8 

o,oB 

1,00 

35 

0,04 

0,04 

1,00 

ac 

0,04 

o/>4 

i,oo 

III.     0 

0,00 

0,00 

1,00 

IX.       0 

0,00 

0,00 

t,<M 

-  0,0+ 

—  0,04 

J, 00 

+  0.04 

+  0.04 

1,00 

■  0 

0,08 

0,08 

0.99 

to 

0,08 

0,08 

0,99 

0,11 

0,13 

0,99 

0,11 

0,I3 

0.99 

30 

0,1  s 

0.16 

0,99 
0,98 

30 

o;;i 

0,16 

0-99 

»S 

o,.8 

0.19 

3C 

0,19 

0,98 

IV.       0 

0,2a 

0,33 

0.97        X.        0 

0,33 

0.33 

0,97 

o.a5 

0,36 

0.97 

$ 

0,28 

0,36 

0.97 

10 

o,a8 

0,38 

0,96 

o,aS 

0,96 

i{ 

0.J1 

o,ji 

0,96 

'S 

0,31 

0.31 

0.96 

30 

0,53 

0-33 

0.95 

0,33 

O.J3 

0.9S 

0,36 

0.34 

0,94 

as 

0,36 

0.34 

0,94 

V.        0 

0.38 

0,36 

0.94 

XI.      0 

0,38 

0,36 

0,94 

0-J9 

0,37 

0,93 

s 

0,39 

0.37 

0.93 

10 

o,+i 

0,38 

9'93 

lo 

0,41 

0,38 

0.93 

15 

o,+a 

0.39 

0.93 

IS 

0,4a 

o,39 

0,93 

30 

0.43 

0.39 

0,93 

0.43 

0,39 

0,93 

0.4J 

0,40 

0,93 

"S 

0-43 

0,40 

0,9a 

Vl.       0 

o,4J 

0,40 

0,9a 

XII.    0 

0,43 

0,40 

0,93 
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TABLE  XXVIII. 

Homiy  Motion  of  the  Sun  in  Longitude,  Right  Ascension,  and  Declination. 

Aboumbnt.    Son's  True  Longitude. 


LoDg. 


0«. 


I. 


II. 


III. 


V. 


V. 


VI. 


5 

to 


AO 


s 

lO 


20 


5 

xo 


20 


5 

lO 


ao 

as 


S 

xo 

'5 


ao 
o 


5 

xo 

«S 


o 


Motioo 

ia 
Long. 


48,77 
48f34 
47»9' 
47»4B 


Oi43 
0,43 
0,43 


47,05 
46,63 

46,aa 


-0,43 
0,4a 
o,4» 


4S,8a 

45»44 
45,08 


0,40 

0,38 
0,36 


44,74 
44,4a 
44,»3 


43,87 
43,64 
43,44 


0,34 

0,3a 
o,a9 

o,a6 


43,a8 

43,1 5 
43,06 


43,00 
4a,98 
43,00 


43,06 

43,15 
43,a8 


43,44 
43,64 
43,87 


44,13 
44,4* 
44,74 


45,08 

45,44 
45,8a 


46,aa 
46,63 
47,05 


Diff. 


o,a3 
o,ao 

0|i6 


0,13 
0,09 

0,06 


0,0a 
0,0a 

0,06 

0,09 
0,13 

o,x6 

o^ao 
o,a3 

o,a6 


o,a9 
0,3a 

0,34 

0,36 
0,38 


0,40 

0,41 
0,4a 


Motion 
ID  Right 
Ascens. 


36,46 
36,a3 

36,3a 
36,73 


37,44 
38,4a 

39,65 


4t,ia 

4a,77 
44,53 


46,38 
48,a5 
50,06 


5^73 
53,ai 
54f4a 


S5»30 
$5,83 
55,95 


55,67 
54,99 
53,95 


52,61 

50,97 
49,»7 


47,a4 
45,a7 
43,35 


41,48 

39,77 
38,aa 


36,96 

35,94 
35»ao 


34,77 
34,87 
34t89 


■«*i 


// 


-o,a3 
+0^09 

o»4i 

0,71 

0,98 

»,47 

1,65 
1,76 

1,85 

1,87 
x,8i 

1,67 

1,48 
i,ai 

0,88 

0,53 
0,1a 

o,a8 

0,68 
,04 

,34 

,64 
>8o 

f93 

»97 
,9* 

>87 

,7» 
>S5 

,oa 
0,74 

0,43 

0,10 
o^oa 


Motion 

in 
Declin. 


tf 


S9»a3 
58,87 

58,13 
5  7,0a 


0,36 
0,74 


55.53 
53,68 

5 ',45 


48,85 

45,89 
4a,  56 


38,89 
34,89 
30,57 


a  5,96 
a  1,09 
1 6,0  J 


1,49 
1,85 
M3 

a,6o 

2,96 
3,33 

3,67 

4,00 
4,3a 

4,61 

4,87 
5,08 


«o,77 

5,41 
0,00 


5,41 

10,75 
15,96 


a  1,01 

a5,83 
30,39 


34,64 
38,60 

4a,ai 


45,47 
48,38 

50,9* 


53," 
S4,9a 
56,38 


57,47 
58,19 

$8,55 


Diff. 


5»a4 

5,36 
5,4' 

5,41 

5,34 
5,ai 


S>05 

4,8a 
4,56 

4,as 

3,96 
3,61 

3,a6 


a,9i 
a,54 
a,x9 

1,81 
1,46 

1,09 


0,7a 
o»56 


r 


Long. 


VP. 


o» 

5 

10 

'5 


20 


^5 
VIL     o 


5 
10 

»5 


ao 

a5 
VIII.   o 


5 

10 

»5 


ao 
a5 

rx.     o 


5 

10 

15 


ao 

»5 
X.       o 


5 

10 

15 


XL 


ao 

as 
o 


5 
xo 


ao 

a« 
XU.    o 


Motion 

in 
Long. 


// 


47,05 
47,48 

47,91 
48,34 


48,77 
49,ao 
49,6  r 


50,0a 
50,40 
50,77 


51,1a 

5N44 
51,74 


5a,oi 
5a^a4 
52,46 


52,62 

5a'75 
Sa,84 


52,90 
52,9a 

5a,9o 


Sa,84 

Sa,74 
5a,6i 


5a,45 
5a»a4 

Sa,oi 


S«,74 

S»,44 
51,1a 


50,78 
50,4a 
50,03 


49,6a 
45,ao 

48,77 


0,43 
0,43 
0,43 


I 


Diff: 


0,43 

0,43 
0,41 

0,41 

0,38 
0,37 

0,35 

0,3a 
0,30 

o,a7 

o,a3 
o,aa 

0,16 


0,13 
0,09 

0,06 

0,0a 
0,0a 

0,06 

0,10 
0,13 
0,16 


o,ai 
o,a3 


o,a7 


0,30 
0,3a 


0,34 
0,36 
0,39 

o,4« 


0,4a 
0,43 


Motion 
in  Right 
Afcens. 


Oifi; 


34,89 

35,a5 
36,33 
37,54 


Of  76 
0,68 
i,ai 


39,0$ 
40,86 
4a,88 


4S,»9 
47,64 
5o,ai 


5a,84 
55,45 
57,98 


60,31 

6a,39 
64,1a 


65,43 
66,a8 

66,61 


66,44 
65,76 
64,60 


63,03 
61,08 

58,89 


56,49 
$3,98 
5»,44 


48,95 
46,56 

44,3a 


4a,34 
40,57 
39,09 


// 


1,81 

a,oa 

a,3« 
MS 

2,63 

2,61 
a,53 

a,33 
a,o8 
«,73 

',31 
0,85 
0,33 

0,17 

0,68 
x,i6 

hS7 


t95 
a,  19 

a,40 

^,S« 
^,54 

a,49 

a,39 
a,a4 

1,98 


',77 
1,48 


37,9* 
37,03 

36*46 


1,18 

0,88 
0,57 


Motion 

in 
Declin. 


58,55 
58,53 
58,13 
57,35 


5^I8 

54,6a 
5a,66 


5o,a8 
47,46 
44,a3 


40,61 

36,58 
32,18 


a  7,43 
aa,35 

»7,03 


'",47 

5,77 
0,00 


5,78 

"»49 
«7,07 


aa,44 

a7,56 
32,36 


36,83 
40,01 

44,60 


47,88 
50,73 
53,17 


56,80 
58,00 


58,81 

591*' 
591*5 


o,  a 

0*40 
0,78 


DiiL 


/' 


»,«7 
1,56 
»,94 

a,38 
a,8i 

3,22 

3,6a 

4,03 
4HO 

4,75 

5,08 
5,3a 

5,56 

5,70 
5,77 

$,78 

Sf7« 
SfS8 

5,37 

5,«a 

4,80 


4,47 

4,08 
3,69 

3,a8 

a,85 
a,44 
a,oa 

r,6x 
1,20 

0^81 


0*40 
o^oa 


dll 


(92) 


SOLAR  TABLES. 


?— »— ^fci 


TABLE   XXIX. 

Equation  of  Time  to  convert  Apparent  into  Mean  Time,   for  i8io» 

with  the  Secular  Variation. 


Deg. 


o 
I 

% 

3 

4 
S 


7 
8 

9 

lO 


IX 

14 
'5 


i6 

17 
i8 

'9 

20 


21 
23 

a4 

as 


26 

^7 
28 

29 

30 


Sig.  O. 


^.  S9>» 
6.  40^ 

43>8 
a4t9 


6. 

5- 
5- 


5- 

4- 
4- 
4- 
3- 


St9 

47>» 
a8,3 

9,6 

5i>o 


3- 
3- 

2. 
2. 
2. 


32,6 
»4*i 

37.8 
>9'9 


2. 
I. 
I. 
I. 
o. 


2,3 

45'0 

^7*9 
11,0 

54>3 


o. 

o. 
+  o. 
—  o. 

o. 


37.9 

21,9 
6,4 

a3'4 


o.  37»7 

0.  51,6 

1.  5,1 
I.  x8,3 


Argument.    Son's  Mean  Longititdci 


biff. 


8,8 
8,9 

Si 

8,9 

9»® 

8,8 
8,8 

8.7 
8,6 

8,4 

8,5 

8,3 
8,0 

7>9 

7,6 

7»3 

7,1 
6,9 

6,4 

6,0 

5,5 
5^1 
4,7 

4,3 

3,9 
3,5 

2^9 


Secular 
Variation. 


// 


»i97 
a,7» 

a,48 

2,24 

2>00 

i'75 


1,51 
»i27 

Ij02 
0,78 

o,S4 


0,29 
0,01 


0,20 

0,44 
0,68 


0,93 

1,17 
1,41 

1,66 

1,90 


2,14 

2,39 
2,63 

2,87 

3,11 


.3*35 
3,59 
3,83 
4,07 
4,3  > 


»S 
24 
24 

24 

25 
24 

24 

^5 
24 
24 

25 

24 
25 

24 

24 

25 

24 
24 
25 
24 

24 

25 
24 
24 
24 

24 

24 

24 
24 

24 


Sig.  I. 


I 
I 
I 

2 
2 
2 


2 
2 
2 

S 


3- 

3 

3 
3 
3 


3 
3 
3 


3 
3 
3 
3 


3 
3 
3 
3 
-    3 


It 
3^2 

43,7 

55,7 

7,1 

»7i9 
28,3 


Diff. 


Secular 
Variation. 


38,1 

47,4 
56,2 

4i5 
12,1 


19,2 
25,8 

31,7 

37,1 
42,0 


46,2 
49,6 
52,6 

55,1 
57,0 


58,3 
58,9 
59,0 
58,5 
57,4 


55,7 
53,5 
50,7 

47,3 
43,4 


It 
'2,5 
12,0 

",4 
10,8 

10,4 

9,8 

9,3 
8,8 

8,3 
7>6 

7iX 
6,6 

5,9 

5,4 
4,9 

4,2 

3,4 
3iO 
2,5 
1,9 

1,3 

0,6 
0,1 

1,1 

^7 

2,2 
2,8 

3.4 
3,9 


4*31 

4,55 

4,79 
5,02 

5,26 
5,49 


5,73 

5,96 
6,19 

6,43 

6,6s 


6,88 
7,11 

7,33 
7,56 
7,78 


1  *3 

23 
22 

23 
22 


8,00 
8,22 

8,43 
8,65 

8,85 


9,06 

9»27 
9,48 
9,68 
9,88 


10,07 
10,27 

10,47 
10,65 

10,83 


24 

24 

23 

24 
23 

24 

23 
23 
23 
23 


22 

22 
21 
22 
20 

21 

21 
21 
20 
20 

19 

20 
20 
18 
18 


Sig.  II. 


Diff. 


// 


3' 
3« 


3 

3- 


43,4 

38,9 

33,9 
28,4 

22,3 
15,7 


3- 

<^ 
J* 

2. 
2. 
2. 


8,8 

1,1 

53,1 

44,7 

35,9 


2. 

2. 

2. 
I. 
I. 


a6,7 
16,9 

6,9 
56,6 

45,8 


1. 

I. 
I. 
o. 
o. 


34,6 
23,2 
11,6 

597 
47,6 


o. 

o. 
—  o. 
+  o. 

o. 


35*3 

22,8 

10,1 

2,7 

15,6 


o. 
o. 
o. 

I. 

4-  I. 


28,7 
41,8 

55»o 

8,1 

21,1 


// 


4,5 

5*0 

5'S 
6,1 

6,6 
6,9 

7,7 
8,0 

8,4 

8,8 

9,2 

9,8 
0,0 

o>3 
0,8 

I, a 

^4 
1,6 

1,9 
2,1 

2,3 

2,5 

2,7 
2,8 

2,9 

3,1 

3,1 
3,2 

3,' 
3,0 


Secular 
Variation. 

+ 


// 


0,83 

I|OI 

1,18 

1,36 

1*53 
1,69 


1,85 
2,01 
2,16 

2,3 1 

2,45 


2,59 
2,73 

2,86 

2,99 
3i'i 


3,23 

3,34 

3,45 

3*55 
3.64 


3,73 
3,82 

3,90 
3,98 

4,05 


4," 

4,17 
4,22 

4,27 
4,3' 


8 

I 

7 
6 

6 

6 

5 
5 

4 

4 

4 
3 

3 


I 
I 
o 

9 


9 

8 

8 
7 
6 

6 

5 
5 

4 


1 


' . 


SOLAR    TABLES. 


(83) 


1 

Continuation  of  TABLE  XXIX. 

[ 

Equation  of  Time  to  convert  Apparent  into  Mean  Time,  for  il 

10, 

1 

with  the  Secular  Variation. 

Argument.    Sun's  Mean  Longitude. 

Secular 

Secubr 

Secular 

D=s. 

Sig.  111. 

Diff. 

Variation. 

Sig.  IV. 

Oiff-. 

Variation. 

Sig.  V. 

Diff. 

Variation. 

+ 

+ 

+ 

o 

'■  34.' 

13,0 

'4i3S 

+ 

+  I  S*3 

6.     1,4 

13.14 
'3.1^3 

I, 

+  i  46,3 
a.  31,2 

15,0 

8,79 

8,61 

17 

t-  47.» 

.4,1« 

6.     3,0 

I  2,9  I 

a-  15.7 

8,44 

a.    0,3 
'■   13,3 

;?;; 

14,40 
14^43 

6.     4,2 
6.     4.8 

0,6 

'2,79 
t2,67 

.a 

I.  S9,8 
'■  43.4 

16,4 

8,a, 
S,,<. 

'7 

J.  i6,i 

'4.44 

6.     4,7 

'2,!5 

t.  20,6 

?,93 

' 

..  38,7 

ia,4 

'4.45 

6.     4,0 

" 

12,42 

I.     9,4 

'8,9 

7,76 

a.  i.,1 

'4.45 

2  a 

12,29 

i\ 

0.  51,8 

7,S9 

' 

5-     3,3 

' 

'4.4? 

' 

12, 16 

Il- 

0. 33,8 

7,4a 

' 

3-  13,3 

' 

'4.44 

5.  s8,. 

%\ 

12,03 

ia 

+  °-   '5.4 

?:oi 

' 

3-  i>7," 

•1.4 

'4.43 

3 

S-  54.8 

11,89 

-   0.     3,2 

' 

3-  38,4 

'4.4' 

2 

(.  S'.o 

4.4 

'1.75 

6,91 

3-  49,3 

10,8 

•4.39 

5.  +6,6 

0.  41,3 

6,74 

4-    0,3 

■  4.36 

4 

5-  4' .6 

'1.47 

* 

I.     0,8 

19,8 

6,56 

' 

4-  10,8 

10,1 

q.7 

5-  3S.9 

6,4 
6.9 

11,32 

I.  20,6 

6.39 

4-  2o,9 

.4.ia 

5-  29.5 

11,17 

I.  40,6 

X.,. 

6,21 

' 

4-  30,6 
4.  40,0 
4.  49,0 

9.4 

r 

14,24 
14,19 

'4.' 3 

J 

5-  ".6 
5-   15.' 
S-     7.0 

fill 

.0,87 
10,72 

'5 
'5 

2.     0,8 
2.   21,3 
2.    41,9 

20,6 

6,04 
S.87 
5.69 

'7 
i8 

4-  S?,! 

7.6 

7i4 

14.07 
14,0! 

6 

4-  58.3 
4.  49.a 

9.3 

Jo:5? 

16 
16 

ifi 

3-     a.7 

3.  a3.f> 

20,9 

5.5> 
5.34 

11 
18 
18 

S-  "3,; 

5.  ao,6 

'J. 94 
'3.8? 

7 
R 

4-  39.2 
4.  28,8 

10,4 

10,15 
10,09 

3-  44,7 
4.     5.8 

21,1 

S.'6 
4,q8 

S-  a?,! 

'3.79 

9.93 

4.    2  7,0 

S-  33i7 

S.7 

'3.7' 

9 

4.     6,4 

la'i 

9.77 

4-  48.3 

21,4 

4.'n 

S-  39,4 

'3."2 

3-  54.3 

' 

9,60 

16 
16 
i6 

5'     9.7 

4.4S 

18 
18 
iS 

98 

S-  44,3 
S-  49,0 
S-  ia,9 

4.S 
J.9 
J.4 

'3,53 
'3.44 

'3,34 

9 
10 

3.  41,6 
3.  28,6 
3,  is,o 

13,0 
'3.6 

14,2 

14.6 

9.44 

9,28 
9,12 

5-  3i.a 
5-  55.3 

6.  13,7 

»'.3 

4.17 
4i09 
3.9' 

», 

3-  S6,J 

'3. =4 

.0 

3.    0,8 

8.9S 

6.  3n,o 

3.73 

•9 

JO 

+  5-  59,3 

■3.14 

+  2.  46,^ 

-   6.  36,3 

3,54 

aOLAIt  TABLES. 


i 


Continuation  of  TABLE  XXIX. 

;oQ  of  Time  to  convert  Apparent  into  Mean  Time,  for  i8io, 

with  the  Secular  Variation. 

Abgcmbnt.    Sun's  Mean  Longitude. 


S^.  VL 


-  6.  56.3 
-.  17.5 


r 

I 

I 


1 

• 

4 


SL 


5&> 
4a6 


Diff 


a  1,0 
so,8 
ao,7 
aQ»6 


^      1.0 

!0k  ao»i 


I. 


i 


*.  % 


^*  I 


•  \ 


v^ 


'^ 


«.v 


Ll. 
I  I. 


5^5 
ia»a 


c 

\ 

^ 


ao»i 

9-9 
9-7 
9^4 

9»» 

8.8 

t^.4 
B.o 

7-7 

7*3 

6»8 

64 
6>o 

4.9 

4*4 
3-9 

H 
a>8 

2.1 


\  ^6 


Secular 
VariatioD. 

± 


// 


3>S4 
3*36 

3»^7 

a»99 
2,80 

2y6l 


2,4a 
2,23 
2,04 
1,85 
1,66 


1,46 
1,26 
1,06 
0,86 
0,66 


o 


,8 


8 
o 


1,01 

i»*3 
'f4S 


1,67 
1,89 
2,11 

a»3? 
2,56 


8 


9 
9 


9 
9 
9 
9 

20 

20 
20 
20 
20 

20 

21 
21 

20 

21 

21 

22 
21 
22 
22 

22 

22 
22 
22 

23 


5ig.  VII. 


// 


s- 
s- 
s- 
s- 
s- 


5 

5' 


4 
4- 
4 
4 


i7>8 
26,6 

34»7 
4**1 
48,8 

S4.8 


0,0 

4»4 

8,1 

11,0 

13,0 


14,2 

14*7 
14,2 

12,0 

10,8 


7>8 

4>o 

S9'3 

53.7 
47»3 


40.0 

3i>7 
22,6 

12,6 

1.7 


50,0 

37>5 
24,1 

9'9 
54.9 


DifT. 


// 


8,8 
8.1 

7.4 

6,7 
6,0 

4.4 

3,7 

^.9 
2,0 

1,2 

1.3 

3.0 

3,8 
4»7 
5^6 

6,4 

7,3 

8,3 

9,1 
10,0 

10,9 
1^7 

1 3,4 
14,2 
15,0 


Secular 
Variation. 


2,56 

2,79 
3,02 

3,25 

3,48 

3,71 


3»94 
4,^8 

4,41 

4*65 
4,89 


5^13 

5,37 
5,61 

.?>8S 
6,09 


6,33 
6,^7 
6,81 

7>os 
7,29 


7,53 

7,77 
8,01 

8,25 
8,49 


8,72 
8,96 

9,19 
9,42 
9,64 


»3 
23 
23 
23 

23 

23 

24 
23 

24 
24 


24 

24 
^4 
24 
24 

23 

^4 

23 
23 

22 


sig.  viir. 


"1 

24  I 

24 

24 
24 

24 

24 
24 
24 

24 


13 

13 

13 

13 
12 

12 


12 
II 
II 
II 
10 


10 

9 
9 
9 

8 


8 

7 
7 

6 
6 


5 
5 

4 
4 
3 


3 
2 

2 

I 

I 


// 


S4y9 

38,9 
22,1 

4,6 

46,4 

27»3 


7>4 
46,8 

H 
40,8 


>7*4 

S3,4 
28,9 

3,7 
37,9' 


44,6 
i7>3 

49,7 
21,6 


Diff 


16,0 
16,8 

«7,5 

l8>2 

19,1 


53,1 

24,3 

55,^ 
25,6 

55,9 


19,9 

20,6 

21,3 

22,0 
22,7 

23*4 

24,0 

24,5 

25,2 

25,8 

26,4 

26,9 

2  7'3 
27,6 

28,1 

28,5 

28,8 
29,2 
29,5 
29,7 


i^5,9 
55'8 

a5'S 
S5,o 
24,7 


30,0 

30,1 
30,3 
30,5 
30,3 


Secular 
Variation. 


// 


9f64 
9,88 

0,11 

o>33 
0,55 
0^77 


0,98 
1,19 

1,40 

Iy6l 
1,81 


2,01 
2,20 

a,39 
2,58 

a,77 


a>95 
3,12 

3,29 

3,45 
3,61 


3,76 

3,91 

4,05 

4,19 
4,32 


4,44 
4,56 
4,67 

4,78 
4,88 


24 

a3 

22 

22 
22 

21 

21 
21 
21 
20 

20 

9 
9 
9 
9 

8 

7 
7 
6 

6 

5 

5 
4 
4 
3 


2 

1 
I 
o 


SOLAS   TABLES.: 


(en) 


Continuation  of  TABLE  XXIX.                                          | 

Equation  of  Time  to  convert  jipparem  into  Mean  Time,  for  l8lo,                    | 

with  tlie  Secular  Variation.                                                      1* 

Argument.    Sun's  Mean  Longitude. 

' 

Secuhr 

Secular 

Secular 

Deg. 

S!g.  IX. 

DiB; 

VariatioQ. 

Sig.  X. 

Difi; 

Variation. 

Sig.  XI. 

Biff. 

Variauon. 

Q 

-   ''■  34!'? 

30- 5 

30,5 

30.  s 

30.3 

hIss 

+  ,,'.  36:3 

. 

■■4.89     ,0 

+  ■4.     6,9 

9^6 

I 

0.  S4.» 

.4.98 

1 
8 

11.  S3,3 

M 

'4,79     ,, 

'3-  59.9 

9.74 

a 
3 
4 

S 

-  o-  23.7 

+  0.     6,8 

0.  3;.a 

■S.07 
■  J.iJ 
15.13 
IS.30 

"■     9.! 
.3.  34.8 
13.  39.3 
13.  53,1 

S.3 

'.ti 

'4.57 
14.46 
•4.34 

II 

.3.  52.; 
13-  43,6 
'3-  34.S 
13.  34.9 

9.S» 
9.30 

M6 

22 

as 

23 

6 

7 

..  37.6 
»•     7.5 
'■  37.2 

'9.9 

29.7 
29-5 
19.3 

■S.36 

:t:6 

,3.     6,, 
.3.  18,3 
13-  39.4 

11,3 

10,4 

9.5 
S,7 
7-9 

14,31 
14*8 
'3.94 

13 

'4 
'4 
'S 

13-  14.7 
13.     4.0 
.12.  52.4 

10,7 
11,6 

8,63 
8,41 
8,18 

33 

33 

9 

10 

3.     6,7 
3.  J6.0 

■  s,;i 
'S'S^ 

'3-  39.8 
13.  49.3 

.3,80 
'3,65 

13.  40,4 
'3.  37,9 

13,5 

7.96 
7.73 

23 
24 
23 
SJ 

H 
24 

33 

aj 
24 

11 

4.     4,g 
4-  33.5 

18,6 

;i:S 

13-  58,0 

14-  5.9 

13.50 
13.35 

'5 

'2,    14,9 
13.       1,S 

13-4 

?:Ji 

'1 

'4 
'5 

S.     1.8 
S.  =9.6 

=  7,8 
»7.3 

.S.6s 

14-  13.9 
14.  T9,o 

14.  34,3 

6.. 

5.3 
4.4 

'4 

i3,'9 

16 
17 
17 

;i 

"■  47.5 

'4^4 
.4.8 

6,79 

li,55 

i6 

■.J 

6.  .3.7 
6.   50,0 
7-    'S.9 

.6,3 
"S.9 

24,. 
23.4. 

■S.S9 

14.  28,6 
■4-  33.3 
14-  35.' 

.2,69 

i2,Sa 

12,34 

11.     3,3 
.0.  47.6 
10.  31,6 

z 

6,3s 
6,09 
5,8! 
5,6. 
5.37 

"J 

s:  sis 

■5.S7 
'S.i4 

'*•  '2'' 
14.  38,3 

".97 

'9 
'9 
'9 
'9 

.0.   15,3 
,.   58.6 

16,7 

24 

24 

23 
24 

"z 

8.  ag,g 
8.  5J-3 

■  S.So 
■WS 

■4.  J8,5 
'4-  37.9 

0.6 

11,78 
"'S9 

9.  41,6 
9.  24.4 

■  7.a 
'7.4 
'7.7 
•7.9 

5.'3 
4,90 

«j 

9.   i6, 1 

■5.4; 

.4-  36.6 

'^ 

11.40 

9-     7.0 

4,66 

"4 

9.   38.1 
9-  59.7 

ii,S 

15.3! 
15.39 

6 

14-  34,6 
'4-   3',9 

a.7 
3.6 

4'4 

;;;oo 

:: 

8.  49.3 
8.  3 1.4 

Iti 

24 
24 
34 

36 

»7 

10.  =0.6 
10.  40,8 

io,a 

15,2= 
'S.'4 

6 
8 
8 
9 

14.  38,J 
■  4-  33.9 

10,79 

io,S9 

8.  ,3.3 

7-  55.0 

;?■? 

3.94 

3.70 

»9 
30 

11!   is!6 
+  "■   36.  J 

17.7 

15.06 
U.98 
14,89 

14.   1S.9 

"4-   '3.3 

+  '4-     6,9 

6,4 

>o,3H 
'0,17 
9,96 

31 

7-  36,5 

7.  17,9 

+  6.  59.2 

'8.7 

3.4S 

3,21 

2.97 

24 

24 
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TABLE   XXX. 
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Equation  of  Time.     Pcrturbat 

C 

:ions. 
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700 
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^5 

^5 

ifi 
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400 
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TABLE 

XXXI. 

=^ 

Mean  Motion  of  the  Sun,  in 

the  Interval  between  la 

o'clock  at  N 

ght, 

Mean  Time,  | 

and  Apparent  Noon. 

Argument.     Sun's  Mean  Longitude. 

Deg. 

0  + 

Diff. 

1+ 

Diff-. 

n+ 

DifT. 

ni+ 

Diff. 

1V+ 

Diff. 

v+ 

Diff. 

o 

29.  so'^9 

39.  30,3 

4 

39.  3S,3 

39.  38,0 

39.  49,2 

29.  40,8 

39.  SCI 

7 

29.  39,9 

"9-  aS.S 

39.  38,6 

39,  49,3 

39.    40,2 

29.  49^ 

29.  29,3 

ag-  2S.7 

39.  39,1 

29.  49,4 

0 

29.   39,6 

39.   36,9 

29.   48,6 

29.  38,8 

29.  36,0 

29.  39,6 

29.  49,4 

a  9.  47,9 

29.  28,4 

29.  26,3 

29.  40,3 

29.  49,4 

39.  33,3 

' 

29-  47^' 

8 

29.  38,0 

39.  36,  s 

39. 40,7 

29.  49,4 

29-  37.5 

39.  46,3 

39.  27,6 

29.  ^6,8 

39.  4',a 

29.  49,4 

39.  36,8 

39-  4J.S 

ag-  ^7.3 

29.  2  7,t 

39.  4:, 7 

29.  49,3 

29.  36,1 

29.  44,8 

sg.  26,9 

39.  37,5 

39.  43,3 

29.  49,3 

* 

29-  35.3 

29.  44,0 

8 

29,  a6,6 

29.  2  7,8 

39.  43,7 

29.  49,1 

29-  34,5 

7 
8 

19.  43,2 

29.  26,3 

19.  28,2 

29.   43,2 

29.  48,9 

29.  33,8 

29.  42,5 

29.  26,0 

29.  s8,6 

39.  43,6 

29.  48,7 

29.   33,0 

29,  41.7 

29.  35,8 

39.  39,0 

39-  44, t 

29.  48,5 

39.   32,2 

29.  41,0 
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»9-  »S.S 

29.  29,4 

29.  44,s 
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39.   31,4 

29,  40,3 
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29.  29,9 

29.  45,0 

29.  4U.' 

29.  30,6 

9 

8 

1 

39.  39,6 

39.  35,3 

29.  30,3 

39.  45,4 

29.  47,8 

29.  29,7 

39.   38,8 

29.  as.o 

39.  30,8 

39.  45,8 

a9-  47.5 

39.  38.9 

39.   38,2 

29.  34,9 

29.  31,3 
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29.  47,2 
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29.  36,8 
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29.  34,7 

39.  35,3 

39.  46,9 

29.  46,4 

39.  36,3 
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29.  24,6 
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29.  46,0 
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Continuation  of  TABLE  XXXI. 

1 

Mean  Motion  of  the  Sud, 

in  the  Interval  between  la  o'Clock  a 

Night,  Mean  Time,   | 

and  Apparent  Noon. 

Aitc 

OMEXT.    Mean  Longitude  of  the  Sun. 

Deg. 
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29. 

1 
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.0 
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' 
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6 

'+ 

29. 
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' 
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' 

30. 
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30. 
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4.0 

7 
7 

aS.   54,a 

39.   i3,a 
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1  39-  48,9 
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30. 

9,S 

30. 

6 

16 

29- 

!.9 

aS.   54.3 
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9,7 
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'7 
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39. 

59," 

k  II 

■9 

2<1. 
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6 
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0.6 
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' 

31 
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0,9 
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0,9 
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29. 

53,9 

27 

S7'4 

4 
4 
4 

a8.   5S,a 

} 

39.  27,3 

I'a       i°-     °'» 

.1      3'^-      -'3 

1        JO-      2.' 

0,8 

0,8 

39 

5).» 

H 

28 

s;.9 

(6.6 

28.   59.4 

6 

39.  a8,s 
29.   29.7 

30. 

n 

3 

39 
39 

52.4 
(',7 

7 

JO 

S6.2 

ag.     0,0 

39-  3'.=> 

'3       30-     1.8 

" 

30. 

8,6 

^ 

39 

50.9 

Motions  0 

f  the  principal  Argumen 

M|A|H|C1D 

for  12  houis. 

'      .B[i7|.|.|. 

V 


V- 


•I 


Years. 


790 

792 

793 
794 
79S 


801 
802 
803 
804 
805 


806 
807 
808 
809 
810 


811 
812 
813 
814 
815 


816 

817 
818 
819 
820 


B- 


796  B. 

797 
798 

799 
800  C. 


13. 


B. 


B. 


B. 


B. 


TABLES    OF   THE    MOON. 


TABLE    L 

Epochs  for  January  i,  at  Noon,   Mean  Time. 


Mean  Longitude 
of  the  Moon. 


y.  iS\  41'.  52",3 
7.  28.     4.  57,2 

28. 


o. 

S- 

9- 
I. 


2,1 

I.  42,0 

24.  46,9 

18.  47.  51,8 


7- 

o. 

I 


5.  28. 

10.  20. 

3.  o. 

7.  Q. 

II.  18. 


lO. 

44- 

7- 
30. 

53. 


56,6 
36,6 

41.4 

46,3 
51,2 


3.  28.  16.  56,1 

8.  7.  40.  1,0 
o.  17.     3.  5,9 

4.  26.  26.  10,7 

9.  18.  59.  50,6 


I. 
6. 

10. 

3- 
7- 


28. 

7- 
17- 

9- 

19. 


22. 
46. 

9- 

42. 

5- 


5S.S 

o>4 

S>3 

4S.a 
50,1 


II.  28.  28.  54,9 

4.  7-  S'-  59>? 
9.  o.  25.  39,7 

I.  9.  4S.  44,6 

5.  19.  II.  49,5 


9- 
2. 

7- 
II. 

3- 


28. 

21. 

o. 

9- 

'9- 


34. 
8. 

3»- 
54- 
•»7- 


S4»4 

34»3 

39»i 

44.0 
48,9 


Secular 
Equation. 


4",4 
4,» 
3.9 
3>7 

3'3 


3>i 
2,8 

2,4 

2,0 

^7 


''5 

1.3 
1,0 

0,8 

o,s 


o»3 

9'7 
9'4 
9>i 


8,9 

8,7 
8,6 

8.4 
8,1 


7>9 

7>7 
7*6 

7»4 
7*3 


I 


Mean  Anomaly. 


9'.  ao».  2'  38 ',7 
o.  18.  45.  57,8 
3.  17.  29.  16,9 
6.  29.  16.  30,0 
9.  27.  J9.  49,1 
o.  26.  43.     8,1 


3.  25.  26.  27,2 
7.  7.   13.  40,3 

10.  5.  56.  59,4 

I.  4.  40.  18,5 

4.  3-  23.  37,6 


7.  2.  6.  56,6 

10.  o.  50.  15,7 

o.  29.  33.  34,8 

3.  28.  16.  53,9 

7.  10.  4.  6>9 


10.  8.  47.  26>o 

'•  7-  30-  45,' 

4.  6.   14.  4,2 

7.  i^.     I.  17,2 

10.  16.  44.  36,3 


I.  15. 

4.  14. 

7.  25. 

10.  24. 

I.  23. 


27-  SM 
II.  14,5 

58.  27,6 

41.  46,6 

2S.     5>7 


4- 
8. 

1 1. 

2. 

5- 


22. 

3- 
2. 

I. 

O. 


8.  24,8 

S5-  37,9 

38.  57,0 

22.  16,1 

5-  35'' 


Secular 
Equation. 


^// 


39,a 
39»6 

39>9 
40,2 

40*5 
40,9 


*3 


41 
41,6 

42,0 

42,2 

42,5 


42,8 

43,2 
43»S 
43,9 
44,3 


44>8 
4S>i 
4S»5 
45,9 
46,3 


46,8 
47»2 

47>7 
48,2 

48,6 


49,2 

49*7 

50'3 

50,8 

5^S 


Supplement  of 
the  Node. 


S- 

s- 

6. 

7- 
7- 


130. 

2. 
22. 
II. 

o. 
20. 


23. 

43- 

3- 
26. 

45- 
5- 


54^8 
38,2 

'S'S 

58,9 
42,2 


8.     9.  25. 

8.  28.  48. 

9.  18.  8. 
10.  7.  27. 
10.  26.  47. 


25,6 
19*6 

3,0 
46,3 
29,7 


II. 
o. 
o. 
I. 

2. 


16. 

5- 
24. 

14. 

3- 


7- 
26. 

46. 

6. 

29. 


S6,4 
39*8 

23>i 

»7,i 


2.  22.  49.    Oj5 

3.  12.  8.  43,8 

4.  I.  28.  27,2 

4.  20.  51.    2I>2 

5.  10.  II.       4,6 


5- 
6. 

7- 

7- 

8. 


29. 

18. 

8. 

2  7- 
16. 


30. 
50. 

»3- 
33- 
52. 


47,9 

i*S,3 
8,6 

52,0 


Secular 
Equation, 


9- 

9- 

10. 

II. 
II. 


6. 

4- 
^3- 


12. 

3S- 
55- 
»4- 
34 


3S'4 
^9,4 
'2,7 
S6.i 

39>4 


6',i 

6,3 
6,4 

6,7 
6,8 


7>o 
7*' 
7,3 
7.4 
7*6 


7*7 

7*9 

8,1 

8,3 


8,7 
8,8 

9*0 
9.« 


9*3 
9>5 
9*7 
9*8 
10,0 


10,2 
10,4 
10,5 

'0,7 
10,9 


sr 


S!:= 
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LUNAR    TABLES. 


Continuation  of  TABLE  L 

j 

Epochs  for  January  i,  at  Noon,   Mean  Time. 

1 

Yeaes. 

Mean  Ix>ngjtude 

s.„. 

Mean  Anomaly. 

.Secular 

Supplement  of 

Secular 

of  the  Moon. 

[yiuatioD.I 

•      1 

ivquation.l 

the  Node. 

Bqoation 

182Z 

8".  11*.  51'.  28 ',8 

7".'  i 

8«.  1 1*.  52'.  48  ,2 

0'.  S2",o 

0'.  1 2*.  57'.  33"»4 

-ii',i 

1822 

0.  21.  14.  33,7 

7.0  1 

II.  10.  36.     7,3 

0.  52,6 

I.     2.   17.   16,8 

iM 

1823 

J.     0.  37.  38,6 

7.0  fl 

2.     9.  19.  26,4 

o-  53*3 

I.  21.  37.     0,2 

"i 

1824  B. 

9.   10.     0.  43,4 

6.9     1 

c-     8.    2.  4J.5 
8.  19.  49.  58,5 

0.  54,0 

2.  10.  56.  43,5 

11,0 

182$ 

2.     2.  34.  23,4 

6,7 

0.  54,6 

3.     0.  19.  37,5 

11,8 

1826 

6.  II.  57.  28,2 

6.6 

II.  18.  33.  17,6 

o-  S5'3  1 

3.    19.    39.   20,9 

12,0 

1827 

10.  21.  20.  33,1 

6.5 

2.  17.  16.  36,7 

0.  56,0  1 

4.     8.  59.    4»2 

I2»2 

1828  B. 

3.    0.  43.  38,0 

6.3 

5.  15.  59.  55,8 

0.  56,6  1 

4.  28.  18.  47,6 

ia>4 

1829 

7.  23.  17.  17,0 
0.    2.  40.  22,8 

6,3 

8.  27.  47.     8,8 

0.  57*4 

5.  17.  41.  41,6 

ia,6 

1830 

6.3 

II.  26.  30.  27,9 

•0.  58,3 

6.     7.     I.  25,0 

12,8 

1831 

4.  12.     3.  27,7 

6,a 

2.  25.  13.  47,0 

0.  59,1 

6.  26.  21.     8,3 

'3*o 

1832  B. 

8.  21.  26.  32,5 

6,a 

5.  23.  57.     6,1 

0.  59,7 

7.  15.  40.  51,7 

13,2 

1833 

I.    14.      0.    12^4 

6.1 

9.     5.  44.  19,2 

I.    0,5 

8.     5-     3-  45*7 

iM 

■ 

1834 

q.  23.  23.  17,3 

6,a     j 

0.     4.  27.  38,2 

I.     1,4 

8.  24.  23.  29,0 

i$fi 

1835 

10.     2.  46.  22^2 

6,2       1 

3.     3.  10.  57,3 

1.    2,3 

9.  13.  43.  12,4 

i3»8 

1836  IJ. 

2.  12.     9.  27,1 

6.3 

6.     I.  54.  16,4 

I.       3'2 

10.     3.    2.  55,8 

14*0 

1837 

7.     4-43-     7*0 

6,4      I 

9.  13.  41.  29,5 

I.     4»i 

10.  22.  25.  49,8 

i^% 

1838 

II.  14.     6.  11,9 

6,6 

0.  12.  24.  48,6 

I.     5,1 

II.  II.  45.  33,1 

1 4^4 

1839 

3.  23.  29.  16,8 

6.7 

3.  11.    8.     7,7 

1.     6,0 

0.     I.     5.  16,5 

14.6' 

1840  B. 

8.    2.  52.  21,6 

6,8 

6.     9*  51*  26,8 

I.     6,9 

0.  20.  24.  59,8 

i4<8 

1841 

0.  25.  26.     1,5 

7.0 

9.  21.  38.  39,8 

I-     7*9 

I.     9.  47.  53,8 

»S.i 

1842 

5-     4-  49-     6,4 

7.1 

0.  20.  21.  58,9 

I.     9»o 

I.  29.     7.  37,2 

iM 

1843 

9.  14.  12.  11^3 

7.3 

3.  19.     5.  18,0 

I.  10,1 

2.  18.  27.  20,6 

»$*S 

1844  B.. 

1.  23.  35.  16,2 

7.4 

6.  17.  48.  37,1 

I.  11,2 

3-     7-  47-     3*9 

iS»7 

* 

i 

i«4S 

6.  16.     8.  56,1 

7,6 

9.  29.  35.  50,1 

I.  12,4 

3.  27.     9.  57,9 

»S»9 

1846 

10.  25.  32.     1,0 

7.8 
8,1 

0.  28.  19.     9,2 

I.   13,6 

4.  16.  29.  41,3 

16,1 

' 

1847 

3-     4-  55-     5'9 

3.  27.     2.  28,3 

1.  14,7 

5.     5.  49.  24,6 

16,4 

1848  B. 

7.  14.  18.  10,7 

8.4 

6.  25.  45.  47,4 

I.   15,9 

5.  25.     9.     8,0 

16,6 

1849 

0.     6.  51.  50,6 

8,7 

10.     7.  33.     0,4 

I.  17,1 

6.   14.  32.     2,0 

16,8 

1850 

4.  16.  14.  55,5 

9,0 

I.     6.  16.  19,5 

I.   18,3 

7-     3-  51-  45*4 

17*0 

i8$i 

8.  2^.  38.     0,4 

9.3 

4.     4.  59.  38,6 

I.  19,6 

7.  23.  II.  28,7 

17.2 

1852  B. 

I.     5.     I.     5,3 

9.7 

7-     3-  42.  57»7 

1.  20,9 

8.  12.  31.  12,2 

^y^s 

1853 

S-  27.  34-  45*2 

10,1 

10.  15.  30.  10,8 

I.  22,2 

9.     I.  54.     6,1 

'7*7 

1854 

10.     6.  57.  50,1 

10,5 

I.  14.  13.  29,8 

I.  23,5 

9.  21.  13.  49,4 

17*9 

185$ 

2.   16.  20.  55,0 

10,9 

4.  12.  56.  48^9 

I.  24,8 

10.  10,  33.  32,8 

18,1 

1856  B. 

6.  25.  43-  S9'8' 

ii>3 

7.  II.  40.     8,0 

I.  26,1 

10.  29.  53.  16,2 

18,3 

'^^2 

II.  18.  17.  39,7 

11*7 

10.  23.  27.  21,1 

I.  27,5 

II.  19.  16.  10,2 

18,5 

1858 

3.  27.  40.  44,6 

12,1 

I.  22.  10.  40,2 

I.  28,9 

0.     8.  35.  53,5 

18,7 

1859 

8.     7-     3-  49»5 

12,5 

4.  20.  53.  59,3 

I-  30*3 

0.  27.  55.  36,9 

18,9 

i860  B. 

0.  16.  26.  54,4 

i3>i 

7.  19.  37.  18,4 

'•  31*7 

I.  17.  15.  20,2 

19,2 



LUNAR  TABLES. 


(ica) 


as 


Continuation  of  TABLE  I. 
Epochs  for  January  i^  at  Noon^  Mean  Time. 


Years. 


Mean  Longitude 
of  the  Moon. 


1861 
1862 
1863 
1864  B. 
1865 

1866 
1867 
1868  B. 
1869 
1870 


j».  9^  o'.  34",3 

9.  18.  23.  39,2 

T.  27.  46.  44,1 

6.  7.  9.  48,9 

10.  29.  43.  28,8 


3.  9.  6.  33,7 

7.  18.  39.  38,6 
II.  27.  52.  43,5 

4.  20.  26.  23,4 

8.  29.  49.  28,3 


1871 
1872  B. 
1873 
1874 
1875 


1876 
1877 
1878 
1879 
1880 


B. 


B. 


1881 
1882 
1883 
1884  B. 
1885 


1886 
1887 
1888 
1889 
1890 


B. 


1891 
1892  B. 
1893 
189+ 

^895 

1896  B. 
1897 
1898 
1899 
1900  C. 


1.  9.  12.  33,2 

5.  18.  35.  38,0 
10.  II.  9.  17,9 

2.  20.  32.  22,8 

6.  29.  55.  27,7 


Secular 
Equation. 


9.  18.  32,6 
I.  52.  12,5 
II.  15.  17,4 
o.  20.  38.  22,3 
5.    o.     I.  27,1 


II. 

4- 
8. 


9.  22.  35.     7,0 

2.  I.  58.  11,9 
6.  II.  21.  16^8 

10.  20.  44.  21,7 

3.  13.  18.     1,6 


7.  22.  41.  6,5 

0.  2.  4.  11^4 
4.  II.  27.  16,2 
9.  4.  o.  56,1 

1.  13.  24.  1,0 


5.  22.  47.  5,9 

10.  2.  10.  10,8 
2.  24.  43.  50,7 
7.  4.  6.  55,6 

11.  13.  30.  0,5 


3.  22.  53.     5,3 

8.  15.  26.  45>2 

o.  24.  49.  50,1 

5.  4.  12.  55,0 

9-  ^3-  35-  59>9 


mw 

^3  »S 
14,0 

15,2 
'5^7 


16,3 
16,9 

18,2 
19,0 


19,6 
ao,3 
21,0 

21,7 

22,4 


23,1 
23,8 

44.5 
25,2 

26«I 


26,9 

a7'7 

28,J 

29>3 
30,1 


30.9 
3^7 
3».S 
33*3 
34.1 


35'0 

35»8 
36,6 

37>S 
38,4 


39>3 
40*2 

4'.2 


Mean  Aiomaly. 


ii». 
2. 

4- 

7- 
II. 


I*.  24'. 

o.  7. 
28.  51. 
27.  34. 

9.  21. 


31'U 

9>6 

28,7 
4^7 


Secular 
Ecjuation. 


2*  8.  J.  0)8 

5.  6.  48.  19,9 

8.  5,  31.  S9,o 

II.  17.  18.  52>o 

2.  16.  2.  II, I 


c.   14.  45.  %0,i 
8.   13.  28.  49,; 


>2 

49*3 
II.  25.  16.     2,4 

2.  23.   59.  21,4 

5.  22.  42.  40,5 


I'.  33> 
I-  34»3 

I-  37»i 
I.  38,5 


I-  39f9 

I.  41,4 

I.  43,0 

1.  44,S 

I.  46,7 


I.  48,7 

I.  5Q,9 

y-  53iO 

I-  55fi 

I.  s7,o 


8.  21.  25. 

o.  3.  13. 

3.  I.  56. 

6.  o.  39. 

8.  29.  23. 


$9>6 
12,7 
31.8 

SO'9 
9'9 


O.    II. 

3- 
6. 

9- 
o. 


9- 

8. 

7. 

19. 


10. 

53- 

37- 
20. 

7- 


23,0 
42,1 

I>2 
20,3 

33.3 


I. 
2. 
2. 
2. 
2. 


58,9 

o>7 
2.4 
4.1 
5.7 


3,  17.  50.  52,4 

6.  16.  34.  11,5 

9.  15.  17.  30,6 

o.  27.    4.  43,6 

3.  25.  48.    2,7 


6.  24.  31.  21,8 
9.  23.  14.  40,9 
I.  5.  I.  54,0 
4.  3.  45.  13,0 

7.  2.  28.  32,1 


10.  I.  II.  51,2 

I.  12.  59.    4»3 

4.  I  J.  42*.  23,4 

7.  10.  25,  42,5 

10.  9.   i9.     1,5 


2. 
2. 
2. 

2. 
2. 


7.7 

9.7 

II.7 

^3.7 

^5.7 


a-  n^7 

2.  19,7 

2.  21,7 

2*  23,8 

2.  25,9 


Supplement  of 
the  Node. 


2«.  6^  38'. 

2.  25.  57. 

3.  15.  17. 

4.  4-  37- 
4.  24.    o. 


I4",2 

41,0 

^4*3 
18,3 


Secular 
Equation. 


// 


5.  13.  20.  1,7 

6.  2.  39.  45,0 

6.  21.  59.  28,4 

7.  II.  22.  22,4 

8.  o.  42.  5,8 


8.  20.     I.  49,1 

9.  9.  21.  32,5 
9.  26.  44.  26,5 

10.  1 8.    4.    9,8 

11.  7.  23.  S3,2 


IT.  26.    43.  36,6 

0.  j6«    6.  30,6 

1.  $.  26.  13,9 

1.  24.  45.  57,3 

2.  14.     5.  40,6 


3. 
3- 

4- 
5- 


3. 

22. 

12. 

I. 

20. 


28. 
48. 

8. 

^7- 
SO- 


34»6 
i8,o 

i>4 
44.7 
38,7 


2.  28,0 

2.  30,1 

2.  32,1 

^'  34.1 

2.  36,1 


2.  38,1 
2.  40,1 
2.  42,0 
2.  44,0 
2.  46^ 


6.  io«  10. 

6.  29.  30. 

7.  i9.  49. 

8.  8.  12. 
8.  27.  32. 


22,1 

S'4 
48,8 
42,8 
26,2 


9.  16.  52.     9,6 

10.  6.  II.  52,9 

10.  25.  34.  46^9 

11.  14.  54.  30,2 
o.  4.  14.  13,6 


0.  23.  33.  s7,o 

1.  12.  56.  51,0 

2.  2.  16.  34,3 
2.  21.  36.  17,7 

3.    K>.    56.  1,0 


19.4 

i9f7 
20,0 

20,3 

20,5 


20,8 

21,1 
21,4 
21,6 
21,9 


22,1 
22,4 
22,6 
22,9 
23,1 


23.4 

23.9 
24.3 
24,6 


24,8 

25,1 

25.3 
25,6 

25.9 


26,1 
26,4 
26,6 
26,9 
27,1 


27.4 
27.7 

27.9 
28,2 

28,5 


28,8 
29,1 

29.S 
29.9 
30.3 


' 


(104) 


LUNAR    TABLES 


TABLE   IL 

Quantities  to  be  added  to  the  Epochs  of  Table  I.  to  obtain  those  of  other  Centuries. 


Mean  Longitude 

Supplement  oi 

Years. 

of  the  Moon. 

Mean  Anomaly. 

the  Node. 

—  I2CX) 

2*.  3*.  34.  i9> 

9».  200.  55'.  13 ',7 

6'.  io».  i/.43',6 

IIOO 

o.  II.  27.     2,5 

4.    9.  44.  31,6 

10.  24.  29.  25,6 

lOOO 

10.  19.   19.  46,0 

10.  28.  33.  49,4 

3.     8.  41.     7,6 

ooo 

800 

8.  27.  12.  29,5 

5.  17.  23.     7,2 

7.  22.  52.  49,6 

7.     5.     5.  13,0 

0.    6.  12.  25,1 

0.     7.     4.  31,6 

700 

5.  12.  57.  56,5 

6.  25.     I.  42,9 

4.  21.  16.  13,6 

-600 

3.  20.  50.  40,0 

I.  13.  51.    0,7 

9.     5.  27.  55,6 

500 

I.  28.  43.  23,5 

8.    2.  40.  18,6 

I.  19.  39.  37,6 

400 

0.    6.  36.     7,0 

2.  21.  29.  36,4 

6,     3,  51.  19,6 

300  J. 

10.  14.  28.  50,5 

9.  10.  18.  54,2 

10.  18.     3.     1,6 

300  G. 

6.    2.  43.    0,2 

4.  »9-  39-  S4,S 

10.  17.  31.  15,2 

200 

4.  10.  35.  43»6 

II.  18.  29.  12,3 

3.     I.  42.  57,2 

—  100 

2.     5.  17.  51,8 

5.  24.  14.  36,2 

7.  15.  51.  28,6 

+  100 

9.  24.  42.     8,2 
8.    2.  34.  51,7 

6.     5.  45.  23,8 

4.  14.     8.  31,4 

200 

0.  24.  34.  41,7 

8.  28.  20.  13,4 

300 

5.  27,  16.  50,8 
3.  21.  59.     8,0 

7,    0.  20.     5,5 

I.  12.  28.  44,8 

400 

I.     6.     5.  29,3 

5.  26.  37.  16,2 

Soo 

I.  16.  41.  16,2 

7.  II.  50.  53,1 

10.  10.  45.  47,0 

600 

II.  24.  33.  59,7 

2.     0.  40.   11,0 

2.  24.  57.  29,6 

700 

9.  19.  16.     7,9 

8.    6.  25.  34,8 

7.     9.     6.     1,0 

800 

7.  13.  58.  16,0 

2.  12.  10.  58,6 

II.  23.  14.  32,4 

900 

5.     8.  40.  24,0 

8.  17.  56.  22,5 

4.     7.  23.     3,8 

1000 

3.  16.  33-     ^,^ 

3,    6.  45.  40>3 

8.  21.  34.  4S>8 

Julian  Years. 

First  Supplement  to  Table  II.  for  preceding  Centuries, 

100 

1'.  22«.  7'.  i6",5 

5*.   II*.    10'.  42",2 

7*.  15*.  48'.  i8",o 

200 

3.  14.   14.  33,0 

10.    22.    21.   24,3 

3.     I.  36.  36,0 

300 

5.     6.  21.  49,5 

4.      3.    32.      6,5 

10.  17.  24.  54,0 

400 

6.  28    29.     6,0 

9.    14,    42.    48,7 

6.     3.  13.   12,0 

800 

I.  26.  58.  12,0 

6.  29.  25.  37,4 

0.     6.  26.  24,0 

1200 

8.  25.  27.  18,0 

4.  14.     8.  26,0 

6.     9.  39.  36,0 

1600 

3.  23.  56.  24,0 

I.  28.  51.  14,7 

0.  12.  52.  48,0 

2000 

10.  22.  25.  30,0 

II.  13.  34.     3,4 

6.  16.    6.    0,0 

Greg.  Years. 

Second  Suppleme 

nt  to  Table  II.  for  C 

Centuries  to  come. 

100 

9*.  240.42'.  8",2 

6*.  s*.  45'-  23",8 

4».  14".   8'.  3i",4 

200 

7.  19.  24.   16,4 

0.  II.  30.  47,7 

8.  28.  17.    2,8 

300 

5.  14.     6.  24,5 

6.  17.  16.  11,5 

I.  12.  25.  34,2 

400  B. 

3.  21.  59.     8,0 

I.    6.     5.  29,3 

5.  26.  37.  16,2 

800  B. 

7.  13.  58.  16,0 

2.  12.  10.  58,7 

11.  23.  14.  32,4 

1200  B. 

II.     5.  57.  24,0 

3    18.  16.  28,0 

5.  19.  51.  48,6 

1600  B. 

2.  27.  56.  31,0 

4.  24.  21.  57,3 

II.  16.  29.     4,8 

2000  B. 

6.  19.  55.  40,2 

6.     0.  27.  26,6 

5.  13.     6.  21,0 

LUNAR  Tables. 


(lOS) 


TABLE     III. 

Secular  Equations. 


Longitude. 
+ 


n.   s8,o 
59-     V 


13.  31,0 

10.  41,0 


4-  16,9 
6.  ,o,s 
8.  25,3 


13.  58,2 
17.   .6,7 

ao.   56,6 


Aoomaly. 

+ 


of  the  Nodt 


44.  41,4 

SO-  33'6 
56.  46,9 


TABLE    IV. 

EquadoQ  of  a  Long  Period. 


Arc.  (Mean  Anom.  {  -Mean  Long.  J 
-|-aSuppl.  of  the  Node 4- 3  Perigee©). 


VI+ 


I'- 

VII+ 


IV- 


VI1I+ 


13.S 

i3.» 


111- 
IX  + 


Tills  Eijuniion  is  already  contained  in 
the  Epochs  from  1790  to  1900,  and  is 
only  (o  be  used  fir  all  oiher  Cenluries. 


(io6^ 


LUNAR  TABLES. 


sses 


TABLE   V, 


Motions    for   Days^ 

Yea 

09. 

JANUARY, 

FEBRUARY.                         | 

Comm.  ] 

f 

Bisscx 

Mean  Longitude 
of  the  Moon. 

Mean  Aoomaly. 

Su|)pleiti«ut 

of 
the  Node. 

;.       1 

Mean  Longitude 
of  the  Moon. 

Mean  Anomaly. 

Supplement  H 

of          H 

the  Node.  || 

I 

2 

3 
4 

I 
2 

3 

4 

o\  oP.  0'.     o",o 
0.  13.  10.  35,0 

0.  26.  21.  ie,-i 

1.  9.  31.  45,1 

o»,  o*,  0'.  o",o 
0.13.    3.  54,0 
0.-^.    7.  47>9 
I.    ^  II.  41,9 

0**  o\  0  ,0 
0.    3.  10,6 
0.    6.  21,3 
0.    ^.31^ 

!•.  i8«.  28'.   5",8 
2.     I.  38.  40,9 
2.  14.  49.   15,9 
2.  27.  59.  50,9 

I  .  i5».  0'.  53", I 

1.  28.    4.  47,0 

2.  II.     8.  41,0 
2.  24.   12.  35,0 

i\  38'.  29",8 
I.  41.  40,5 
I.  44.  51,1 
I.  48.     1,7 

1 

7 

1 

7 

1.  22.  42.  20^1 

i-     S-  P-  S?'i 

2.  19.     3.  30,2 

1.  22.  15.  35,9 

2.  5.  19.  29,9 
2.  18.  23.  23,8 

0.  12.  4^,6 
0.  15.  53,2 
0.  19.    3,8 

3.   II.  10.  25,9 

3.  24.  21.     1^0 

4.  7.  31,  36,0 

3.     7.  16.  29,0 

3.  20.  20.  22^9 

4.  3.  24.  16,9 

I.    51.    12^. 
I.    54.    23/) 

I-  S7-  33»7 

8 
9 

lO 

8 

9 
10 

3.     2.  14.     5,2 
3.  15.  24.  40,2 
3.  28.  35.  15,3 

3.    I.  27.  17,8 
3.  14.  31.  11,8 
3.  a7.35.     5,7 

0.  22.  14,5 
o.  25.  25,1 
0.  28.  35,8 

4.  20.  42.  11,0 

5.  3.  52.  46,1 
5.  17.     3.  21,1 

4.  16.  28.  10,9 

4.  29.  32.     4«8 

5.  12.  35.  58,8 

2.    0.  44.3 
2.    3.  54,9 
a.     7-     5*6 

II 

12 

t3 

II 
12 

»3 

4.  II.  45.  50,3 

4.  24.  56.  25,3 

5.  8.     7.    0,3 

4.  10.  38.  59,7 

4.  23.  4*-  53»7 

5.  6.  46.  47,6 

0.  31.  46,4 
0.  34.  57,0 
0.  38.    7,7 

6.     0.  13.  56,1 
6.  13.  24.  31,1 
6.  26.  35.     6,2 

5.  25.  39.  52,8 

6.  8.  43.  46,7 
6.  21.  47.  40,7 

2.  10.  16,2 
2.  13.  26,9 
2.  16.  37,5 

14 

»S 
16 

5.  21.  17.  35,4 

6.    :4.  28.   10,4 

6.  17.  38.  45,4 

5.  19.  50.  41,6 

6.  2.  54.  35,6 
6.  15.  58.  29,6 

0.  41.  18,3 
0.  44.  29,0 
0.  47.  39^ 

7.     9.  45.  41,2 

7.  22.  56.  16,2 

8.  6.    6.  51,2 

7-     4-  S^-  34,7 

7.  17.  55.  28,7 

8.  0.  59.  22,6 

2.  19.  48,1 
2.  22.  $8,8 
2.  s6.    9,4 

»7 
i8 

19 

17 
18 

»9 

7.    a  49.  20,4 

7-  13-  59-  SS'S 
7.  %'j.  10.  30,5 

6.  29.    2.  23,5 

7.  12.    6.  17,5 
7.  25.  10.  11,5 

o.  50.  50,2 

0. 54.  0,9 
0. 57. 11,5 

8.  19.  17.  26,3 

9.  2.  28.     1,3 
9.  15.  38.  36,3 

8.  14.     3.  16,6 

8.  27.     7.  10^6 

9.  10.  II.     4,5 

2.  29.  20,1 
2.  32.  30,7 
2.  35.  41,3 

20 
21 

23 

20 
21 
22 

ft 

8.  10.  21.     5,5 

8.  23.  31.  40,5 

9.  6.  42.  15,6 

8.    8.  14.     5,4 

8.  21.  17.  59,4 

9.  4.  21.  53,4 

I.     0.  22,1 

I.    3.  3«,8 
I.    6.  43,4 

9.  28.  49.  11,4 
10.  II.  59.  46,4 
10.  25.  10.  21,4 

9.  23.  14.  58,5 
10.     6.  18.  52,5 
10.  19.  22.  46,5 

2.  38.  52,0 
2.  42.    2,6 
2.  45.  13,2 

43 

24 

»3 
»4 

as 

9.  19.  52.  50,6 
10.   .3.     3.  25,6 
10.  16.  14.    0^6 

9.  17.  25.  47,3 
10.    0.  29.  4193 
10.  13.  33.  35,3 

I.    9.  54,1 
I.  13.    4,7 
I.  16.  15,3 

ri.     8.  20.  56,4 

II.  21.  31.  31,5 

0.     4.  42.     6,5 

[I.     2.  26.  40,4 
II.  15.  30.  34,4 
11.  28.  34.  28,4 

2.  48.  23,9 
2.  51.  34,5 
2.  54.  45,2 

36 
27 
28 

26 

a7 
28 

10.  29.  24.  35,7 

11.  12.  35.  10,7 
u.  25.  45.  45,7 

10.  26.  37,  29,3 

11.  9.  41.  23,2 
II.  22.  45.  17,2 

I.  19.  26,0 
I.  22.  36,6 
I.  25.  47,3 

0.  17.  52.  41,5 

1.  I.     3.   16,5 
1.^14.   13.  51,6 

0.   II.  38.  22,3 

0.  24.  42.  16,3 

1.  7.  46.  10,3 

2.  57.  55,8 

3-     I.     6,4 

3.  4.  17,1 

29 

30 

31 

29 
30 

31 

0.  .8.  56.  20,8 

0.  22.    6.  55,8 

1.  .5.  17.  30,8 

0.    5.  49.  1 1^2 

0.  18.  53.     5,1 

1.  I.  56.  59^1 

I.  a8.  57^ 
I.  32.    8,5 
I.  35.  19,2 

I.  27.  24.  26,6 

I.  20.  50.     4|2 

3-     7-  a?.; 

'v. 

« 

LUNAR    TABLES, 
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•                                                                                                                                                                                                                                                                                                                                                                                                                          • 

Continuation  of  TABLE  V. 

• 

Motions  for  Days. 

Yea 

LRS. 

MARC  IL 

APRIL. 

[Tomn). 

Bissex. 

Mean  Longitude 
of  the  Moon. 

Mean  Anomaly. 

Supplement 

of 
the  Node. 

Mean  Longitude 
of  the  Moon. 

Mean  Anomaly. 

Supplement 

of 
the  Node. 

I 

2 

3 
4 

0 

I 
2 

3 

I*.  27^  24'.  26',6 
2    10.  35.     1,6 

2.  23.  45.  36,6 

3.  6.  56,   11,7 

I".  20*.  50'.   4V 
2.     3.  S3.  58,2 

2.  16.  57.  52,2 

3.  0.     I.  46,1 

3^/-a7">7 
3.  10.  38,4 

3.  13.  49,0 

3.  16.  59,6 

3*.  1 5*.  52'.  32",4 

3-  a9-     3-     7>S 
4.   12.  13.  42,5 

4.  25.  24.  17,5 

r.    5"-  5^-  57".3 

3.  18.  54.  S^3 

4.  I.  58.  45,2 
4.  15.     2.  39,2 

4^"45'--57".5 
4.  49-    8,2 
4-  S&.  1 8,8 

4-  SS- »9»S 

7 

4 

1 

3.  20.     6.  46,7 

4.  3.  17.  21,7 
4.   16.  27.  56,8 

3.  13.     5.  40,1 

3.  26.     9.  34,1 

4.  9.  13.  28,1 

3.  20.  10,3 
3.  23.  20,9 
3.  26.  31,6 

5.     8.  34.  52,5 

5.  21.  45.  27,6 

6.  4.  56.    2,6 

4.  28.  ~  6.  33,2 

5.  II.  10.  27,2 
5.  24.  14.  21,1 

4.  58.  40, 1 
S-    I-  5^i7 
S-    S-     '.4 

8 
9 

lO 

1 

9 

4.  29.  38.  31,8 

5.  12.  49.     6,8 

S-  ^5-  59-  4N8 

4.  22.  17.  22,0 
J.     s.  21.  16,0 

5.  18.  25.  10,0 

3.  29.  42,2 
3.  32.  52,8 

3-  36.    3»S 

6.  18.    6.  37,6 

7.  I.  17.  12,6 
7.  14.  27.  47,7 

6.     7.  18.  15,1 

6.  20.  22.     9,1 

7.  3.  26.     3,1 

5;'  8.  12,0 
5.  11.22,7 

S-  »4-  33,3 

II 

12 

13 

10 
II 
12 

13 
»S 

6.     9.  10.  16,9 

6.  22.  20.  51,9 

7.  5.  31.  26,9 

6.     I.  29.     3,9 
6.   14.  32.  57,9 
6.  27.  36.  51,9 

3.  39.  14,1 
3.  42.  24,7 

3.4s-  3S>4 

7.  27.  38.  22,7 

8.  10.  48.  57,7 
8.  23.  59.  32,8 

7.  16.  29.  57,0 

7.  29.  33.  51,0 

8.  12.  37.  45,0 

S-  17-43,9 
5.  20.  54,6 

5.  24.    5,2 

'4 

7.  18.  42.     1,9  ' 

8.  I.  52.  37,0 
8.  15.     3.  12,0 

7.  10.  40.  4$,8 

7.  23.  44.  39,8 

8.  6.  48.  33,8 

3.  48.  46,0 
3.  51.  56,7 

3-  55-    7»3 

9.     7.  10.     7,8 

9.  20.  20.  42,8 

10.     3.  31.  17,8 

8.  25.  41.  38,9 

9.  8.  45.  32,9 
9.  21.  49.  26,9 

5.27.  15,9 
5-  30-  a6,5 
5-  33-  37,1 

17 
i8 
19 

16 

17 
18 

8.  28.  13.  47,0 

9.    II.    24.    22,1 

9.  24.  34.  57,1 

8.  19.  52.  27,8 

9.  2.  56.  21,7 
9.  16.    0.  15,7 

3.  58.  17,9 

4.  1.  28,6 
4.    4.  39,2 

10.  16.  41.  52,9 

10.  29.  52.  27,9 

11.  13.     3.     2,9 

10.     4.  53,  20,8 

10.  17.  57.  14,8  * 

11.  I.     I.     8,8 

5.  36.  47,8 

5.  39-  58,4 
5.  43.    9,0 

20 

21 
22 

19 
20 

21 

10.     7.  45.  32,1 

10.  20.  56.     7,1 

11.  4.     6.  42,2 

9.  29.     4.     9,7 
10.  12.     8.     3,6 
10.  25.  II.  57,6 

4-    7-  49>9 
4.  II.    0,5 

4.  14.  1 1, 1 

II.  26.  13.  37,9 
0.     9.  24.  13,0 
0.  22.  34.  48,0 

II.  14.     c.    2,7 

II.  27.     8.  56,7 

0.  10.  12.  50,7 

5.  46.  19,7 

S-  49-  30,3 
5.  52.  41,0 

a3 
24 

as 

22 
23 

^4 

II.  17.  17.  17,2 
0.     0,  27.  52,2 
0.  13.  38.  27,2 

II.     8.  15.  51,6 

II.  21.  19.  45,5 

0.     4.  23.  39,5 

4-  17-  ai,8 
4.  ao.  32,4 
4.  23.  43,1 

I.     5.  45.  23iO 

1.  18.  55.  58,0 

2.  2.    6.  33,1 

0.  23.  16.  44,7 

1.  6.  20.  38,6 
I.  19.  24.  32,6 

5.  SS-5i,6 

5.  59.    2,2 

6.  2.  12,9 

26 

^7 
28 

0.  26.  49.     2,3 

'•     9-  59-  37i3 

1.  23.  10.  12,3 

0.  17.  27.  33,5 

1.  0.  31.  27,5 
I.  13.  35.  21,4 

4.  26.  53,7 
4;  30.    4,3 
4.  33-  iS»o 

2.  ic.  17,    8,1 

2.  28.  27.  43,1 

3.  II.  38.  18,2 

2.    2.  28.  26,6 
2.  15.  52.  20,5 
2.  28.  36.  14,5 

6.    5.23,5 
6.    8.  34,2 
6.  II,  44,8 

29 
30 
31 

28 
29 
30 

3» 

2.   '6.  20.  47,3 

2.  19.  31.  22,4 

3.  2.  41.  57,4 
3.  I  J.  52.  32^ 

1.  26.  39.  15,4 

2.  9.  43.    9,4 
2.  22.  47.     3,3 

3-    5-  SO-  57»3 

4.  36.  2J,6 
4.  39.  36,3 
4.42.46,9 

4-  4S-  S7>S 

3.  24.  48.  53,2 

4.  7*  59.  28,2 

4.   21.    lO.      3,2 

3.  II.  40.    8,5 
3.  24.  44.    2,4 

4-     7-  47-  5^4 

6.  X4.  55,4 
6.  18.    6^1 

6.  21.  16^7. 

LUNAR   TABLES. 
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Continuation  of  I'ABLE  V. 

1 
1 

Motions  for  Days. 

• 

1 

Yea 

RS. 

J  U  I.  Y. 

Me 

AUGUST 

• 

1 
• 

Comm. 

Hissex. 

Mean  Long 

itude 

Mean  Anomaly. 

Supplement 
of 

an  Longitude 

Mean  Anomaly. 

Supplement 
of 

of  the  Moon^ 

• 

the  Node. 

of  the 

Moon. 

the 

!  Node. 

I 

0 

r- 

1^0. 

55'. 

39^9 

6'.  24«.  45'.  48^6 

9^  35^.  S">7 

9'- 

3*. 

23'. 

45^7 

8». 

9"- 

46'. 

4i",7 

ii». 

i3'.35".S 

2 

I 

7- 

28. 

6. 

i4»9 

7. 

7.  49.  42,6 

9.  38.  i6>4 

9- 

16. 

34- 

20,7 

8. 

22. 

50. 

3S»6 

11. 

16.  46,2 

3 

2 

8. 

1 1. 

16. 

49»9 

7. 

20.  53.  36,5 

9.  41.  27,0 

9- 

29. 

44. 

S5>8 

9- 

5- 

54. 29,6 1 

II. 

19.  56,8 

4 

3 

8. 

24. 

27. 

25,0 

8. 

3-  57-  3o»5     9-  44.  37.^ 

10. 

12. 

SS^ 

30,8 

9- 

lb. 

58. 

23,6 

II. 

23.    7,5 

5 

4 

9- 

7- 

38. 

0,0 

8. 

17.     I.  24,5 

9.  47.  48,3 

10. 

26. 

6. 

5,8 

10. 

2. 

2. 

17,5 

II. 

26.  18,1 

6 

5 

9- 

20. 

48. 

35»o 

9- 

0.     5.  18,4 

9.  50.  58,9 

II. 

9- 

16. 

40,9 

10. 

15- 

6. 

11,5 

II. 

29.  28,7 

7 

6 

10. 

3. 

59- 

10,0 

9- 

13.    9.  12,4 

9.  54.    9,6 

II. 

22. 

27. 

»S»9 

10. 

28. 

10. 

5,5 

II. 

32.  39,4 

8 

7 

10. 

17- 

9- 

45ii 

9- 

26.  13.    6,4 

• 

9.  57.  20,2 

0. 

5. 

37- 

So»9 

II. 

II. 

13. 

59,4 

II. 

35-  SOjO 

9 

8 

II. 

0. 

20. 

20,1 

10. 

9.  17.    0,3 

10.    0.  30,8 

0. 

18. 

48. 

»5»9 

II. 

24. 

17- 

53,4 

II. 

39.    0,6 

10 

9 

11. 

13- 

30. 

55»i 

10. 

22.  20.  54,3 

10.    3.  41,5 

I. 

1. 

59- 

1,0 

0. 

7. 

21. 

47,4 

.11* 

42.  11,3 

II 

10 

II. 

26. 

41. 

30,2 

II. 

5.  24.  48,3 

10.    6.  52,1 

I. 

^5- 

9- 

36,0 

0. 

20. 

^S- 

41,4 

II. 

45-  21,9 

12 

II 

0. 

9- 

52- 

5'^ 

II. 

18.  28.  42,3 

10.  10.    2,8 

I. 

28. 

20. 

11,0 

I. 

3. 

29. 

35»3 

11. 

48.  32,6 

13 

12 

0. 

23- 

2. 

40,2 

0. 

I.  32.  36,2 

10.  13.  13,4 

2. 

II? 

30. 

46,0 

I. 

16. 

33- 

29,3 

II. 

51.  43,2 

14 

13 

I. 

6. 

13- 

15,2 

0. 

14.  36.  30,2 

10.  16.  24,0 

2. 

24. 

41. 

21,1 

I. 

29. 

37- 

^3,3 

II. 

54-  53,8 

*s 

i| 

I. 

19. 

^3- 

5o>3 

0. 

27.  40.  24,2 

10.  19.  34,7 

3- 

7- 

51- 

56,1 

2. 

12. 

41. 

17,2 

II. 

58.    4i5 

16 

15 

2. 

2. 

34- 

as>3 

I. 

10.  44.  18,1 

10.  22.  45,3 

3- 

21. 

2. 

31,1 

2. 

a5- 

45- 

11,2 

12. 

I.  15,1 

»7 

16 

2. 

^5- 

45- 

o»3 

I. 

23.  48.  12,1 

10.  25.  55,9 

4. 

4- 

13- 

6,2 

3- 

8. 

49. 

5,2 

12. 

4.25,8 

18 

17 

2. 

28, 

55- 

35»3 

2. 

6.  52.     6,1 

10.  29.    6,6 

4- 

17- 

23. 

41,-2 

3. 

21. 

5!- 

59,2 

12. 

7-  36,4 

r9 

18 

3- 

12. 

6. 

10,4 

2. 

19.  56.    0,0. 

10.  32.  17,2 

5- 

0. 

34. 

16,2 

4- 

4. 

56. 

53,1 

12. 

10.  47,0 

20 

19 

3- 

*$• 

16. 

45>4 

3- 

2.  59.  54,0 

10.  35-  ^7,9 

5- 

13. 

44- 

51,2     4. 

18. 

0. 

47,1 

12. 

13.  S7i7 

21 

20 

4- 

8. 

27. 

20,4 

3- 

16.     3.  48,0 

10.  38.  38,5 

5- 

26. 

55- 

26,3     5. 

I. 

4- 

41,1 

12. 

17.-  8,3 

22 

21 

4- 

21. 

37- 

5S»4 

3. 

29^    7.  42,0 

10.  41.  49,1 

6. 

10. 

6. 

1,3 

5- 

14. 

8. 

35,0 

12. 

20.  19,0 

23 

22 

5- 

4. 

48. 

30.S 

4- 

12.  II.  35,9 

10.  44.  59,8 

6. 

a3. 

16. 

36,3 

5- 

27- 

12. 

29,0 

12. 

23.  29,6 

.24 

23 

5- 

n- 

59- 

5.5 

4- 

25.  15.  29,9 

TO.  48.   10,4 

7- 

6. 

27. 

11,3 

6. 

JO. 

16. 

23,0 

12. 

26.  40,2 

as 

24 

6. 

I. 

9- 

4o>S 

5- 

8.  19.  23,9 

10.  51.  21,1 

7- 

19. 

37- 

46,4 

6. 

23. 

20. 

16,9 

12. 

29.  50,9 

a6 

^5 

6. 

H- 

20. 

15,6 

s- 

21.  23.  17,8 

10.   54.  31,7 

8. 

2. 

48. 

21,4 

7- 

6. 

24. 

10,9 

12. 

33-    1,5 

»7 

26 

6. 

a;- 

30. 

50,6 

6. 

4.  27.  11,8 

10.  57.  42,3 

8. 

IS- 

58. 

5^,4* 

7- 

19. 

28. 

4,9 

12. 

36.  12,2 

28 

a7 

7. 

10. 

41. 

a  5,6 

6. 

17.  31.     5,8 

II.     0.   53,0 

8. 

29. 

9- 

31,4 

8. 

2. 

31. 

5«,9 

12. 

39.  22,8 

29 

28 

7- 

»3- 

52. 

0,6 

7- 

0.  34.  S9>7 

II.    4.    3,6 

9- 

12. 

26. 

6,5 

8. 

15- 

35- 

52,8 

12. 

42.  33,4 

30 

29 

8. 

7- 

2. 

35.7 

1.1-  58.  53,7 

II.    7.  14,3 

9- 

25. 

30. 

410 

8. 

28. 

39- 

46,8 

12. 

45-44,1 

31 

30 

8. 

20. 

13- 

10,7 

7- 

26.  43.  47,7 

II.  10.  24,9 

10. 

8. 

41. 

16,5 

9- 

II. 

43- 

40,8 

12. 

48.  54*7 

4CSSIB3S 

31 

9- 

3- 

23. 

45'7 

8. 

9.  46.  41,7 

ri.  13.  35,5 

10. 

21. 

5^- 

51,6 

9- 

24. 

47- 

34>7 

12. 

•  52.    5,4 

■1 

r 

1 
1 
f 
1 

(no) 


LUNAR    TABLES. 


Continuation  of  TABLE  V. 

Motions  for  Days. 

• 

Years. 

SEPTEMBER. 

OCTOBER. 

Comm. 

Bissex. 

Mean  1 

-ongitude 

Mean  Anomalv* 

Supplement 
of 

Mean  Longitude 

Mean  Anomaly. 

Supplement 
of 

of  the  Moon. 

the  Node. 

of  the  Moon. 

the  Node. 

I 

0 

I0». 

2I«». 

,5.'. 

5 1"  6 

V-  ^4°. 

47'. 

34",7 

i2''.52',  s",4 

ii». 

27®, 

9'- 

22",4 

lO*. 

26^ 

■44'. 

33".8 

i4«.a/.a4'',S 

2 

I 

II. 

<. 

2. 

26,6 

10. 

7- 

S'- 

28,7 

12.  55.  16,0 

0. 

10. 

19. 

57»4 

II. 

9- 

48. 

a  7.8 

14.  30.  35^ 

3 

2 

II. 

18. 

13- 

1,6 

10. 

20. 

55- 

22,7 

12. 

58.  26,6 

0. 

23. 

30. 

3a,4 

II. 

22. 

Sa- 

21,8 

'4-  53*45.8 

4 

3 

0. 

I. 

»3- 

36,6 

II. 

3. 

59- 

16,6 

13. 

I-  37*3 

I. 

6. 

41- 

7A 

0. 

S- 

S6. 

'S.7 

14.  56.  56^ 

1 

4 

0. 

H- 

34- 

ii»7 

II. 

17- 

3- 

10,6 

13- 

4.  47»^ 

I. 

19. 

SI- 

4a>S 

0. 

19. 

0. 

9.7 

14-  40-    7.» 

S 

0. 

27. 

44- 

46,7 

0. 

0. 

7- 

4,6 

13- 

7-  5^*6 

2. 

3. 

2. 

1 7.5 

I. 

2. 

4- 

3.7 

'4-  43.  17.7 

7 

6 

I. 

10. 

^^' 

21,7 

0* 

13- 

lO. 

58,6 

13- 

1 1 .    9,2 

2. 

16. 

12. 

Sa,S 

I. 

IS- 

7- 

57.7 

14.  46.  9^4 

8 

7 

I. 

24. 

S- 

56,7 

o. 

26. 

14. 

Sa,S 

13- 

14.  19,8 

2. 

29. 

23. 

27,6 

I. 

28. 

II. 

Sifi 

14-  49>39^ 

9 

8 

2. 

7- 

16. 

31,8 

I. 

9- 

18. 

46,5 

13' 

17-  30,5 

3- 

12. 

34. 

a,6 

2. 

II. 

'S- 

4S»6 

14-  5»-  49.7 

lO 

9 

2. 

20. 

27. 

6,8 

z. 

22. 

2e. 

40,5 

13- 

20.  41^1 

3* 

as- 

44. 

37.6 

2. 

24. 

19. 

39*6 

14.  JO.    0,3 

II 

10 

3- 

3. 

37. 

41,8 

2. 

S- 

36. 

34,4 

13- 

23-  Si'8 

4- 

8. 

Si- 

12,6 

3- 

7. 

43. 

33*5 

14*  59*  i<^9 
1$.    a.  11^ 

12 

II 

3- 

16. 

48. 

16,9 

2. 

18. 

30. 

28,4 

13- 

27.    2,4 

4. 

22. 

s- 

47»7 

3- 

20. 

a7- 

a7>S 

^3. 

12 

3- 

29. 

58. 

Si»9 

3- 

I. 

34- 

22,4 

13- 

30.  13*0 

S- 

S- 

Id. 

22,7 

4- 

-3. 

31- 

ai,S 

«S-    S-3M 

H 

13 

4- 

13- 

9- 

26,9 

3. 

14. 

38. 

16,3 

13- 

33.a3>7 

S- 

18. 

26. 

S7.7 

4- 

16. 

35- 

15*4 

1$.    8.49^ 

'5 

14 

4- 

26. 

20. 

^9 

3. 

27. 

4a. 

10,3 

13- 

•  36.  34.3 

6. 

I* 

37- 

3a,7 

4-' 

29. 

39- 

9*4 

15.  ".53.5 

i6^ 

IS 

S- 

9- 

30. 

37,0 

4- 

10. 

46. 

4,3 

i3< 

•  39-  44*9 

6. 

14- 

48. 

7,B 

S- 

12. 

43- 

3*4 

'$'  IS-  4.1 

'7 

16   . 

5- 

22. 

41. 

12,0 

4- 

23. 

49- 

S8,3 

13- 

4a-  ^<,y^ 

6. 

a7- 

S8. 

4a,8 

S- 

25. 

46. 

57*4 

15.  18.  i^ 

i8 

\7 

6. 

S- 

SI- 

47»o 

s. 

6. 

S3- 

52,2 

13' 

,  46.    6,2 

7- 

II. 

9- 

i7»8 

6. 

8. 

SO, 

51*3 

15.  ai'SuJ 

19 

18 

6. 

19. 

2. 

22,0 

S- 

19. 

57- 

46,2 

13- 

49-  16,9 

7- 

24. 

19. 

Sa,9 

6. 

21. 

54.  4';.3 

I  J.-  a4. 3O 

20 

19 

7- 

2. 

12. 

57,1 

6. 

3- 

I. 

40,1 

13' 

.  52.  27,5 

8. 

7. 

30. 

27,9 

7- 

4- 

58. 

39>3 

» 5-  *7-  46,4 

21 

20 

7- 

IS- 

23. 

32,1 

6. 

16. 

5- 

34,1 

13- 

55-  38,1 

8. 

20. 

41. 

a,9 

7- 

18. 

2. 

33.a 

'  5-  30-  5M 

22 

21 

7- 

28. 

34. 

7»i 

6. 

29. 

9- 

28,2 

13 

.  58.  48,8 

9- 

3- 

51- 

37»9 

8. 

I. 

6. 

27,2 

>S-  34-  W[ 

23 

22 

8. 

II. 

44- 

42,2 

7- 

12. 

13- 

22,1 

14, 

I-  S9»4 

9- 

17- 

2. 

n,o 

8. 

14- 

10. 

21,2 

1 5-  37-  »M| 

24 

a3 

8; 

.24- 

55- 

17,2 

7. 

25. 

17- 

1^,0 

14. 

.    5.  10,1 

10. 

0. 

12. 

48.0 

8. 

a7- 

14. 

15*1 

15.  40..99J 

as 

24 

9- 

8. 

S- 

52,2 

8. 

8. 

21. 

10,0 

14. 

.    8.  20,7 

10. 

13. 

23. 

23,0 

9- 

10. 

18. 

9*1 

'5-  4I.3W 

26    , 

as 

9- 

21. 

16. 

27,2 

8. 

21. 

as- 

4,0 

14. 

.  II.  31,3 

10. 

26. 

33- 

58,0 

9- 

23. 

22. 

3*1 

'5-  46.J«.J 

27 

26 

10. 

4- 

^7- 

2,3 

9- 

4- 

28. 

58,0 

14 

.  14.  42,0 

II. 

9- 

44- 

33.1 

10. 

6. 

as- 

57*1 

15.  5a  i^ 

28 

a7 

4 

10. 

'7- 

37- 

37»3 

9- 

17- 

32. 

5^,9 

14. 

.  17.  52,6 

II. 

22. 

SS- 

8,1 

10. 

19. 

29. 

51*0 

15.  S3,  uf^ 

29 

28 

II. 

0. 

48. 

12,3 

ro. 

0. 

36. 

45,9 

14 

•ai.    3>3 

0. 

6. 

'  S- 

43»i 

II. 

2. 

33- 

45*0 

IS.  S6-HI 

30 

29 

1 1. 

13. 

S8. 

47,3 

10. 

13. 

40. 

39,9 

14 

.  24-  i3'9 

0. 

19. 

16. 

18,1 

II. 

iS- 

37- 

39*0 

'1-  59-  33.>1 
«6.    a.43.J 

31 

30 

1 1. 

27. 

9- 

22,4 

10. 

26. 

44. 

33,8 

14 

.  27.  24,5 

I. 

2. 

26. 

S3*a 

II. 

iH. 

41. 

3a,9 

31 

^ 

• 

•m        — 

" 

"■ 

" 

*■    "• 

•*■*•• 

I. 

IS- 

37- 

28,2 

0. 

II. 

4S- 

a6,9  1 

■6-    5-54,5 

1 

.' 

l„ 
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Continuation  of  TABT-K  V. 
Motions    for   Days. 

Ye/ 

LIUI. 

NOVEMBER. 

DECEMBER. 

Comm. 

Bissex. 

MeaQ  Longitude 
of  the  Moon. 

< 
Mean  Anomaly. 

Supplement 

of 
the  Node. 

Mean  Longitude 
of  the  Moon. 

Mean  Anomaly. 

Supplement 

of 

the  Node. 

I 
a 

3 

4 

0 

I 
2 

3 

I-.  i5«.  37'.  28",2 

1.  28.  48.     3,2 

2.  II.  58.  38,2 
2.  25.     9.  13,3 

0*.  1 1^  45'.  26",9 

0.  24.  49.  20,9 
i;    7.  53.  14,8 

1.  20.  57.     8,8 

t6^5^54^3 
[6.    9.    5,0 
[6.  12.  15,6 
16.  15.  20,3 

2».  20®.  54'.  59",o 
3.     4.     5.  34,0 

3.  17.  16.     9,1 

4.  0.  26.  44,1 

I'.  13®.  42'.  26",0 

1.  26.  46.  20,0 

2.  9.  50.  14,0 
2.  22.  54.     7,9 

17^41'.  1 3",5 
17.  44.  24,2 
17-  47-  34»8 
*7-  SO-  4S»S 

1 

7 

4 

1 

3.     8.  19.  48,3 

3.  21.  30.  23,3 

4.  4.  40-  58>3 

2.    4.    I.     2,8 

2.  17.    4.  56,8 

3.  0.    8.  50,7 

1 6.  18.  36,9 
16.  21.  47,6 
16.  24.  58^2 

4.   13.  37.   I9;i 

4.  26.  47.   54,1 

5.  9.   58.  29,2 

3.     5.  58.     1,9 

3.  19.     I.  55,9 

4.  2.     5.  49,8 

17.  53.  56,1 

17.  57.    6,7 

18.  0.  17,4 

8 
9 

lO 

7 
8 

9 

4-  17-  51-  ^>4 
5.     I.    2.     ^4 

5.  14.  12.  i^3,4 

3.  13.  12.  44,7 

3.  26.  16.  38,7 

4.  9.  20.  32,6 

16.  28.    8,8 
16.  31.  19,5 
16.  34.  30,1 

5.  23.     9.     4,2 

6.  6.   19.  39,3 
6.  19.  30.  14,3 

4.  15.     9.  43,8 

4.  28.  13.  37,8 

5.  11.  17.  31,7 

18.    3.  28^0 
18.     6.  38,7 
18.     9.  49,3 

II 

12 

»3 

10 
II 
12 

5.  27.  23.  18,5 

6.  10.  33.  53,5 
6.  23.  44.  28,5 

4.  22.  24.    26,6 

5.  5.  28.   20,6 
5.   18.  32.    14,6 

16.  37.  40,7 
16.  40.  51,4 
16.  44.    2,0 

7.     2.  40.  49,3 
7.  15.  51.  24,3 
7.  29.     I.  59,3 

5.  24.  21.  25,7 

6.  7.  25.  19,7 
6.  20.  29.  13,7 

18.  12.  59,9 
18.  16.  10,6 
18.  19.  21,2 

14 

13 

15 

7.     6.  55.     3,6 

7.  20.     5.  38,6 

8.  3.  16.  13,6 

6.     I.  36,     8,5 
6.  14.  40.     2,5 
6.  27.  43.  56,5 

16.  47.  12,7 
16.  50.  23,3 
16.  53.  33>9 

8.  12.  12.  34,4 

8.  25.  23.     9,4 

9.  8.  33,  44,4 

7-     3.  33-     7fi 
7.  16.  37.     1,6 

7.  29.  40.  55,6 

18.  22.  31,8 
18.  25.  42^5 
i8.  28.  53>i 

'7 
i8 

19 

16 

17 
18 

8.  16.  26.  48,6 

8.  29.  37.  23,6 

9.  12.  47.  58,7 

7.  10.J47.  50,4 

7.  23.  51.  44,4 

8.  6.  55.  38,4 

16.  56.  44,6 
16.  59.  55,2 

17-     3-    S>9 

9.  21.  44.  19,4 
10.     4.  54.  54,5 
16.  18.     5.  29,5 

8.  12.  44.  49,5 

8.  25.  48.  43,5 

9.  8.  52.  37,5 

• 

18.  32.     3,8 
18.  35.  14,4 
18.  38.  25,0 

20 
21 
22 

^9 
20 

21 

9.  25.  58.  33,7 
10.     9.     9.     8,7 
10.  22.  19.  43,8 

8.  19.  59.  32,3 

9-    3-    3-  26,3 

9.  16.    7.  20,3 

17.    6.  16,5 
17.    9.27,1 
17.  12.  37,8 

II.     I.  16.     4,5 
II.  14.  26.  39,6 
II.  27.  37.  14,6 

9.  21.  56.  31,4 
10.     5.    0.  25,4 
10.  18.     4.  19,4 

18.  41.  35,7 
18.  44.  46^3 
18.  47.  5.7,0 

as 
24 

22 
23 

24 

II.     5.  30.  18,8 

II.  18.  40.  53,8 

0.     I.  51.  28,8 

9.  29.  II.  14,3 
10.  12.  15.     8,2 
10.  25.  19.     2,2 

17.  ic.  48,4 
17.  18.  59,1 
17.  22.    9,7 

0.  10.  47.  49,7 

0.  23.  58.  24,6 

1.  7.     8.  59,6 

II.     I.     8.  13,4 
II.  14.  12.     7,3 
II.  27.  16.     1,3 

18.  51.     7,6 

18.    54.    10^2 
18.    57.   28,9 

26 

27 
28 

25 
26 

27 

28 
29 
30 

31 

0.  15.    2.     3,9 

0.  28.  12.  38,9 

1.  11*  23.  13^9 

II.    8.  22.  56^2 

II.  21.  26.  50^1 

0.    4.  30.  44, 1 

17.  25.20,3 
17.  28.  31,0 
17.  31.  41,6 

1.  20.  19.  34,7 

2.  3.  30.    9^7 
2.  16.  40.  44,7 

6.  10.  19.  55,3 

0.  23.  23.  49,2 

1.  6.  27.  43,2 

19.      0.    39,5 
19.      3.    50,2 
19.     7.      0,8 

-   29 
30 

31 

1.  24.  33.  49,0 

2.  7.  44.  24,0 
2.  20.  54.  59,0 

0.  17.  34.  38,1 

1.  0.  38.  32,0 
I.  13.  42.  26,0 

'7-  34-  5M 
17.  38.    2,9 

17.  41.  13,5 

2.  29.  51.  19,8 

3.  13.     I.  54,8 

3.  26.  12.  29,8 

4.  9"  23.     4,9 

1.  19.  31.  37,2 

2.  2.  35-  311I 
2.  15.  39.  25,1 
2.  28.  43.  19,1 

19.    10.    11,4 
19.    13.   22.1 
19.    16.    32.7 
19.    19.   43.4 

• 

- 

/ 

■ 

1 

'^0mm 


, 
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TABLE   VI. 

Mean  Motion  for  Hours,  Minutes,  and  Seconds. 

FOR   HOURS. 

FOE  MINLIXS 

(\ND  SECONDS. 

H. 

Mt-an  Long. 
iftlieMoon. 

Moan 
Anomaly. 

he  Nodp. 

Meaa 
he  Muuii. 

Mi-an 

\rioinalj'. 

Suppl. 
of  the 

Mean 
Loiiq;.  of 

he  Mo™, 

Mean 

Anomaly. 

Suppl. 
of  the 
Node. 

a 
3 

I.     5.  S2.9 
1.   iH.  49,4 

0^  3a'-  3q".7 
I.     ;.   ig,; 
1.   37.   59,2 

0'-   7".<) 
0.  is,9 
0.  33,8 

51. 

,      „ 

/      -/ 

,^ 

M. 

/      « 

/      /> 

„ 

S. 

«      w 

/(       w 

« 

S. 

«     ,« 

..      m 

«/ 

3 

0 .  3a%g 

;:  3i;? 

0-.  3  2",  7 

0,1 

0,3 
0.4 

3' 

32 
3? 

17'.       I'-,2 

■7-  34.1 
.8.     7.. 

«6'.S3",s 
17.  35,2- 
'7-  S7,9 

4,' 

4,2 
4,4 

4 
S 
6 

2.   :..  45.8 
2.  44.  42,3 
3-  ■  7-  38,8 

2.   10.  39,0 
2.  43-   '8,7 
3-  'S-  58,5 

0.  31,8 
0.  39.7 
■=•  47.7 

4 

2.  i:,8 
a-  44.7 

3.  17,6 

2.  10,6 
3-  43.3 

3.  16,0 

".S 
0.7 
0,8 

34 

li 

.8.  40,0 
19.   12,9 
'9-  45.9 

.8.  30,; 
.9.     3,2 

19.  35,8 

4,5 

IS 

7 

S 
9 

3.  so.  35,2 
+.  23.  3',7 

4.  56-  =8," 

3.  48.  38.^ 

4.  ai.  16,0 
4-   S3-   S7)7 

0.  5S,6 

1.  3,6 
I.  i[.s 

7 
8 
9 

3-  ;o,6 

4-  23,; 
4-   S6,s 

3-  4a,o 

4.  21,3 
4    54.0 

0.9 

11 

19 

10.   J  3,8 

20.  S'.S 

21.  24,7 

20.       8,5 

3^:  tils 

4i9 

5.0 
''.•■>■ 

lO 

S-  29.  24,6 
6.     2,  zi,i 

6.  35.   17,5 

s-  26-  37.5 

S-  59'  '7-a 
6.  3'-  S7.0 

I.  19.4 
'■  a74 
I-  35.3 

10 

;.  26,0 
5-  5W 
6.  31,9 

'.3 

1,5 
1,6 

40 
41 

42 

21.  57,6 

22.  30,6 

2  3-     .1.5 

3..  46.S 

23.     19,2 
22.     51,8 

•3 
>4 

7.     8.   14,0 

7.  41.   10,4 

8.  14.     6,9 

7-     4-  36.7 

7.  37.   16,5 

8.  9-  56.1 

■•  43.3 
I.  s.,i 
I.  39,. 

'3 
'4 

7.  8,2 

7-  4'.2 
8.  .4,. 

7-     4,6 
7-  37.3 
8.     9,9 

1.7 
',9 

43 
44 

4! 

^3-  36.5 
24-     9.4 
14-   42.3 

23.  24,5 
33-  57,' 

24.  29,8 

1! 

i6 
'7 

i8 

8.  47-     3.4 
9-   "9-  59.S 

9.  52.   56,3 

8.  42.   36,0 

9.  1;.   15,7 

9-  47-  SS.S 

2.     7,1 
I.  15,0 
s.  23,0 

16 

>7 
[8 

8.  47,. 

9.  20,0 
9-  S2.9 

8.  43,6 
9-   >S.3 
9-  47.9 

2,3 

2,4 

4^' 
47 
48 

as-  »<,3 
25.  48,3 

25.      3,S 

'1  "7:8 

6,1 

6,2 

6,4 

'9 

so 

m 

[o.  20,6 
10.   53,2 
■  1.  25,9 

Hi 

2,8 

49 
i° 

5' 

36.   S4,i 
27-  27,0 
38.     0,0 

26.  40,5 

27.  I3,( 
27.  4^.8 

6.S 
6,6 

6,8 

•9 

3t 

10.  25.   S2,7 
io.  58.  49,2 

11.  31.  45,6 

10.  20.  ss-a 
10.  S3.  15,0 
i:.  2;.   54,7 

2.  30,9 
2.  38,9 
2.  ,/i,8 

43 
24 

12.  4,7 

,2.  37,6 

13.  10,6 

M.  s8,& 

'3-     3^9 

2,9 

5.0 

3,2 

52 
53 
'14 

28.  32,9 
29-     5.9 
19.   38,8 

38.   .8,5 
38.   s',' 
29.  33,6 

6.9 
7,0 
7,1 

2» 
23 
3  + 

I  a.     4-  4a.i 
i2r37.  38,6 
ly   10.   35,0 

.1.   58.   34-S 
:3.   3'-    '4.2 
.3.     3.  S4,o 

=.  S4.8 
3-     2,7 
3.   10,6 

25 
26 

^7 

'3-  43.5 
14.    .6,5 
'4-  49i4 

■3-  36,6 
14.     9,2 
,4.  41,9 

3,3 

3,4 
3.6 

30.   .■.B 
30.  44.7 
3'-    -7,6 

29.  56,4 
JO.  29,1 
ji.      ,,8 

7,3 
7,4 
7,S 

^1 

a; 

'3-  43-  3'-5 
14.   16.  27,9 
14.  49.  24,4 

<i-   36.  33.7 
14.     9.   13,5 
14.  4..   53,2 

3.  .8,6 
3,  26,; 
3-  34.5 

28 
29 
30 

i;.  22,3 
'5-  55.3 

lb.  aB,3 

IS-   '4,S 
15-  47,2 
16.   19,9 

3.7 
3.8 
4,0 

31.  50,6 

32.  23,s 
32.  56,5 

3'-  34,4 
}3.     7,1 
32.  39,8 

7,9 

28 

19 
30 

.;.  22.  20,9 
'S-   SS-   '7-3 
16.  38.   13,8 

'5-   14-   33-0 
15.  47-   12,7 
[6.   ig.   52,4 

5-  42.4 
3.  50.4 
3-  58,! 
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Equations  of  the  Moon  in  Longitude. 
Continuation  of  TABLE   VII. 

Equation  I.   Argument  1.   or  Sun's  Mean  .Aiioiualy. 


Slg.  VI. 


Diir. 


Sig.  IX. 


Din; 


Sig.  X. 


Sig.  XI. 


■  3t.i 

.  4'.o 

SJ.S 


9,6 
9.S 


■  5S',6 

.  48.1 

■  SJ.8 

■  59." 


6,3 

6,4 
6,6 


'■4i">i 
■7-  30.8 

■  ao,4 
•     9.8 

■  59.» 


■S«,7 


.4,8 
■  2  3,6 


,6,1 
■  410 
.  so,8 

i7,8 


6,9 

6.7   • 

6.5 
6.4 
6,1 


•  4sl9 


3.6 
5.3 
6,9 


(■.9 
5.3 
3.6 


•  45,7 
■  38!8 


'S- 
'5- 
'4-  5^.9 

'4-  45,4 

'4.  33,8 

■  4.  i3,t 

10,4 

S8,7 


46.9 
35.' 


■  47,7 

■  3  5.8 

■  "3.9 
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TABLE  VIIL 

Equation  11.     Argument  II. 
Aeg.  II.  =(1-0)+ Arg.I. 

TABLE   IX. 

Equation  III.     Arg.  Ill, 
Abg.III.  =((r-o>-Arjr.  I. 

IX 

X 

xr 

0 

I 

11 

0 

1 

11 

HI 

IV 

V 

V 

vn 

ViJi 

IX 

X 

XI 

3 
4 

s 

is 
s.s 

8,5 
8.9 

'0,3 

'0.4 
'0.5 
10,6 

'4.3 
.4.4 
<4/' 
'4.8 

'i-o 

20,0 
20,3 
20.4 
20,6 

20,S 

21,0 

26,1 

26,J 

26,  s 
26,6 

30.0 
30,1 

(0,1 
50,3 

30.3 

10,4 

30" 
39 
28 
27 
26 
3; 

0- 

3 
4 

s 

3O.0 
10,2 

ao,3 

30.S 

io,7 
20,9 

»4,7 
>4,» 
24,9 
25,0 

2;. 2 

26.S 

.6,5 
26,4 
26,4 
26,4 

sis' 

U.7 
34.6 
34.5 
34.4 

la",©  a 

"I  \ 

21,7    2 

o,a 
0,2 

0,1 
0,1 
0.1 

ao,c 
ao,c 

20,C 

Jo,c: 

.9.8 

'9.3 
19.7 
'9.7 
19.7 
.9.6 

t8,o 

'it 

'/■7 
17.7 
r^7,0 

■7.S 
17.4 

'7-3 

7-2 

7.' 

'S-i 
'S-o 

Its 

■4.8 
■4.7 
■4,6 
■4,! 
■4,4 
■4,4 
■4,1 

'3-5 
'3.5 
■3.S 
'3.5 

'S'.3 
■5.4 
.5,6 

'M 

6 
7 
8 
9 

8,6 
B,6 
8,6 
8.7 
8.7 

10,7 
rD,8 
■  o,g 

ii.a 

'3.3 

'5.S 

'5-7 

2  1,4 

2(,6 

26,3 
26,9 

27,3 

27,4 

Hi 

30,7 
30.7 
3we 

2+ 
^3 

6 
7 
8 
9 
10 

21,0 

3 '.4 

31,6 

»S,3 
'S.4 

25.0 
■!.7 

'5-t 

■6,4 
26,5 
26,3 
26,, 

24-3 
=4^ 
24.1 
24.0 

31,9 

3I,S  3 

31,4    » 

3  1,3   : 
11,3   3 

21,2    3 

0,1 
0,1 
0.0 
0,0 

t>,o 

TD.C 
30,C 
20,0 

30,0 
ao.Q 

.9.6 
■  9,6 
'9-5 
19.S 
19.? 

.3.6 

■  3,6 
'3.6 
■3.7 
■3.7 

■  6.1 

■  6.3 

■  6,4 

■  6.7 

II 

13 

13 
'4 

0.8 
8,8 
8,9 

".3 
"-I 

M,6 

"■7 
11.1, 

16,6 

16,8 

17,0 

2a,6 

^7.S 
27-7 
2  7.8 
28,0 
28.1 

10.9 

30,9 

J  1,0 

31,0 
31.1 

'7 
16 

'3 

'4 
IS 

2J,9 

J  2,2 

33,4 
13,6 

»i,8 
25.9 

■6,, 

26,2 
26.2 
26,, 
26,, 
26,0 

23.8 

23.5 

33,4 

21,1     2 
3  1,(     3 
»!.0    2 
20.9    3 

20,g  2 

0,0 
0,0 

20,C 
20,0 
313,0 
30,0 

ao,Q 

'9-4 
'9-3 
'9-3 
.9.3 
19.' 

6,8 
6.7 
6.6 

■4.2 

'4.2 
■4.1 
'4.0 
■  4,0 

■3.7 

■  3.8 
■3.8 
■3.9 

■  3.9 

16.8 
'7.0 
■  7.1 
■7.3 
■7,4 

i6 
'7 
i8 
'9 
ao 

8,9 
9.0 
9.1 
9.' 

ia,2 

'2-3 

(3,6 

'7-» 
'7.+ 

17.6 
17.8 

.8,0 

3J.4 
.J,6 
»S.7 

=8,5 
28,4 

28,8 

3'.3 

3'.» 

51,2 
3t.3 
1'.3 

14 
■  3 

.6 
'7 
18 
'9 

23 
=  3 
34 
2? 

".7 

13,9 

33,0 

3.3 

3.3 

li 

3.8 
3,9 
4.1 

6,1 
6,1 
6,2 
6.3 
6.3 
6,3 
6.4 
6,4 
6.4 
6.4 

26,0 

2S.9 
2S.S 
•  S,8 
'S.J 

»3-3 

33,3 

33.. 

13.0 
33,9 

30,8   3 

20,7    3 

20,6  2 
30.  ^  3 

0,0 

3,0 
D,0 
3,0 

20,0 

3D,0 

ao,o 
20,0 
30,0 

■  9.' 

11% 

6,4 
6,3 
6,2 
6,1 

■3.9 
■  3,8 

■3.7 

■  4.0 
■4.' 
'4.' 
■4.3 

■4.4 
'4.S 
'4.6 

;ti 

'7.6 

■  7.8 
■7.9 

■  8,1 
'8,3 
.8.4 

■  8.6 
'8.3 
'9.0 
'9.' 

32 

»3 
»4 
a? 

9.3 
9-3 

9.4 

9.6 

ri,8 
a,9 
3.' 

3.a 
■3.4 

18,2 

.8.4 
.8.6 
18,8 
19.0 

24,1 
H.! 
'W 
^4-7 
24,8 

28,9 

29-' 
29,3 
»9.3 

29.4 

i'.J 
i'.4 
31.4 
31.4 
3'.! 

I 

I 

"i.4 

32,S 
33,7 
23,6 

32,; 

23,4 

30,  q     3 
20,5     1 

20,4  » 

30,4   3 

10,4  a 

=,0 
3.0 
3,0 
3,0 
3,0 

20,0 

3  0,0 
19,9 

'9-9 

■q.g 

18,7 
18,7 
18,6 

'8,c 

18,4 

6,0 
S-7 

■3,7 
■3,7 
'3.6 
'3.6 
■3,6 

a? 
aS 

30 

9-7 
9-» 
9,9 

9.9 
0,0 

3.S 
3-7 
3-9 
4." 
4.3 

■  9.a 
'9.4 
19,6 
'9.8 
20,0 

»S.o 

»;.7 

29.! 
39,6 

39.7 
29.9 

!0.O 

3'.S 
3'-S 

i'-i 

3',5 

4 

3 

36 

38 

39 

30 

4.2 
4,3 
4,4 
4,6 
4,7 

6.S 

^* 

6,s 
6,S 
6,( 

2i.2 

2i.2 

2^,0 
24.9 

33,3 

13,3 

30,3    a 

30,}    3 
30,3    2 

3o,a  a 

3,0 

i,o 

3,0 

'9-9 
19.9 
19,9 
.9.8 
9.6 

'8,3 

•■8,3 
18.1 
18,1 
8,0 

S-S 

5.4 
S.3 
5.» 
^' 

■  3.6 

■  3,6 
'3,5 
'3-5 
'3.S 

'4.9 
'5.0 
'5.' 
'5.3 
■5.3 

'9.3 
'9.5 
'9.7 
.9.8 

20,0 

Vlli  Vil 

VI 

V 

IV 

III 

II 

Hour.. 

Days. 

Hour, 

Days 

3 

0,04 
o,o8 

"3       ".S4 

\\  if, 

4 
6 

0,17 
0,2 1 
0,21; 

16 

'7 
18 

0.67 
0,71 
0,7  c 

7 
8 
9 

0,39 
0,33 

0,1 8 

3^ 

0,79 
o,8i 

0,88 

10 

0.41 
0.^6 
o,;o 

SI 
23 

S4 

0,93 
0,96 
1,00 

J 
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TABLE   X. 

Equation  IV.     Argument  IV. 
Argument  TV.  =(il— ©)  +  Mean  Anomaly  d  =  (C— ®)  +  A. 

0'. 

I'. 

11'. 

nr. 

IV'. 

v. 

VI'. 

Vll'. 

VIII'. 

IX'. 

X'. 

XI'. 

3 

4 
5 

ID,0 

9,8 
9,6 
9.t 
9.2 
9'0 

4.7 
4.6 
4.S 
4.4 
4.3 

4.2 

3.8 
5.9 

4,0 

4.' 

M 
7.6 
7.7 

?:? 

8.) 

t',9 

:i:2 

12,6 
'2,S 

.1,5 

[2,4 

10,0 
9.9 

9.8 

9,6 

9-4 

7.1 

7-3 
7.3 

7.2 

7'2 
7-2 

li 

8.7 

«,8 

.2.6 

.2.8 
■  2,9 
13.1 
'3.2 
'i.4 

.6,2 
.6,3 
,6,5 
16,4 
,6,4 
16,4 

'5.3 
IS.' 
'5.0 
'4-9 
'4.7 
.4.6 

6 

I 

9 

8,8 
8,6 
8,4 
8,2 
8,0 

4.1 
4.0 
4.0 

4,1 
4-3 
4,4 

ti 

8.4 

11 
8.9 
9,0 

12,2 

i*.3 

'2.4 

'2,4 
12,3 

9.3 
9.2 
9.' 
9,0 

8,9 

7.i 

7.2 
7.2 
7.2 
7.2 

9,0 
9.1 
9.» 
9.4 

9.S 

'3.S 
'3.7 
.3.8 
'4.0 
'4.' 

16,3 
,6.s 

'^■' 

'4-5 
•4-5 
.4-' 

;• 

7,8 
7,6 
7,4 
7,2 
7,0 

3.7 
3.7 
3.6 
3,6 
3,6 

4.7 
4.8 

i.o 
S.' 

5.2 

9,2 
9.3 

9,6 
9.S 

12.S 
12,6 
12,6 

n,7 

'2,7 

n.q 
ii,S 
■1.7 
11,6 

8,8 

S.7 
8,6 

8.S 
ti,4 

7A 
7.2 

7.2 

7-2 

7.3 

9.6 

9-8 
9-9  ■ 
10,2 

'4.3 

'4.4 
'4-5 
'4.7 
14.8 

.6.5 

.6,5 

16,4 

'3.7 
'J.S 
'3.3 
'3.' 
1J.0 

.6 

6,5 
6,7 

i'' 
6,2 

3.S 
3.S 
3.S 
3.i 
3.S 

5.3 

S'9 

9.9 

10,1 
10,3. 

10.4 
.0,5 

12,8 

12,8 
12,3 
12,8 
I. ,6 

I'.S 
",4 
".3 

11,2 

8.3 

6,2 

8,0 
7.9 

7.3 

'•4 
7.4 
7.S 
7.S 

to,4 
10,5 

10,7 
io,B 

'4.9 
'5-0 

'5.3 
'5-4 

.6,4 
.6,4 
''.3 
.6.3 

.6.2 

12,8 
.2,6 
12,4 

12.0 

E2 

6,0 
S>9 
5.7 
S.S 
!.4 

3.5 
3.S 
3.! 
3.1 
3.S 

6,0 
6,1 
6,5 

6,6 

10,6 
.0,8 

10,9 

12,8 

12,8 

12,8 

t3,a 

11,0 
IQ,9 
TO,8 

JO,  7 
10,6 

7.9 
7.  a 
7,7 
7.6 
7.5 

7-6 
7.6 

7.7 
7,7 
7,8 

11.3 

11.7 

'5.7 
.5,8 
15.9 

.6.. 
.6,0 
'5.9 
'5.9 
.5.8 

11. 8 
.1,6 

11,0 

36 

28 

-9 
30 

5.3 
5." 
S.o 
4,9 
4.7 

3,' 
3.7 

6,8 
6.9 
7.' 
7.2 
7.4 

".3 
'1.4 

■'.7 

12,8 

i.-,3 

12,7 
12,7 

"3,7 

10,+ 

ID,3 

10,1 
:o,r 
10,0 

7,4 

7,4 
7,3 

1:1 

8,1 
8,2 
8.3 

11,9 
12,1 
■2,3 
12,4 
12,6 

"5.9 
.6,0 
16,1 
.6,2 
,6,2 

'5.5 
'5.4 
'5.3 

10,8 
10,6 

io,+ 

iO.3 

ID,0 

- 

LUNAR   TABLES. 


("7) 


I 


X 

a 

3 
4 
5 


7 
8 

9 

lO 


II 

12 

IS 


16 

17 
18 

19 

20 


N  21 
22 
23 

^4 
*S 


26 
27 
28 
29 
30 


TABLE    XL 

Equation  V.  Argument  V. 
Argument  V.  =(([  — ©)^A, 


O^ 


o 
o 


o",o 
S7»6 

52,8 

50,4 
48,0 


1«. 


o'. 
o. 
o. 
o. 
o. 
o. 


5^6 

56,0 

S4»8 
S3>7 
5**7 


45»6 

43>a 
40,9 

38,6 

36,2 


34>o 
3i»7 
29»S 

25,2 


a3>i 
21,0 

19,0 

17,0 

15,0 


13,1 
«i»3 

9iS 
7>8 
6,1 


o. 
o. 
o. 
o. 
o. 


5^7 
50,8 

SOiO 
49»a 
48,5 


o. 

o. 

o. 

o 

o. 


47»9 

47»4 
46,9 

46,6 
46,3 


o. 
o. 
o. 
o. 
o. 


46,0 

45*9 

45.8 
4S>8 

4'J>9 


IP. 


UP. 


o.  46,1 
o.  46,2 
o.  46,6 
o.  46,9 

o-  47>3 


4»4 
2,9 

i>4 

59i9 
58,6 


o. 
o. 
o. 
o. 
o. 


47>9 
48,5 
49*a 
49»9 
50,7 


o'. 
o. 
o. 
o. 
o. 
o. 


507 

51,6 
52,5 

54>6 
55»8 


o. 
o. 
o. 


56,9 
58,2 

S9>S 
0,8 

2,2 


3,6 

6,8 

8,4 

10,0 


»7 


II 

13.4 
15,2 

17,0 

18,8 


20,7 
22,6 

^4,5 
26,6 

a8,s 


3o,S 

3^,5 

34>5 
36,6 

38,6 


i'.  38",6 
.  40,6 

•4»>7 

•44»7 
.46,8 

.48.9 


5o»9 
Sa»9 
S4i9 
S6>8 

58,9 


2. 
2. 
2. 
2. 

2. 


0,8 

2>8 

4»8 

6,7 
8,6 


2.  10,5 
2.  12,3 
2.  14,1 
2.  15,8 
2.  17,6 


2.  19,2 
2.  20,9 

2.  22,5 
2.  24,0 
2.  25,5 


IV*. 


2' 

2 
2 
2 
2 
2 


.// 


2 

2 
2 
2 
2 


2 
2 
2 
2 
2 


2 
2 
2 
2 
2 


2.  27,0 
2.  28^4 
2.  29,7 
2.  31,0 
2.  32,2 


2 
2 
2 
2 

2 


32' ,2 

33,4 

34*5 
35,6 
36,6 

37,5 


38,4 
39,2 

40^ 

40,7 
41,3 


41,9 

4«>4 
42,8 

43>a 
43,5 


43,7 
43*9 
44,0 
44,0 

43*9 


V». 


2'. 


4o",o 


2-  39*4 
2.  38,9 

a-  37*7 
2.  36,8 

2.  35,8 


2-  34,9 
2.  33*8 
2.  32,7 
2.  31,6 
2.  30,3 


2.  29,1 
2.  27,8 
2,  26,5 

2.  25,2 
2.  23^ 


2.  22,3 

2.  20>9 
2.  19,4 
2.  17,9 
2.   16,3 


43*9 

43*7 

43,4 

43,2 
42,8 


4^,4 

41*9 

41,3 

40*7 
40,0 


a.  14*7 
2.  13,1 

2.  11,6 

2.  1O9O 

2.    8,3 


2. 
2. 

2» 
2. 
2. 


6,7 
5*0 
3,4 
»*7 


VP. 


I 


0^,0 

58*3 

56,6 

55,0 
53,3 
5^7 


50,0 

48,4 
46,8 

45** 
43,7 


42,1 
40,6 

39, » 
37,6 
36,2 


34,8 

33*5 
32,2 

30,9 
29,7 


28,5 

27,3 
26,2 

*5,i 
24,2 


23,2 
22,3 
21,4 
20,6 
20,0 


VIP. 


2c/',0 

19,3 
18,7 

18,1 

17,6 

i7,a 


16,8 
16,6 
16,3 
16,1 
16,1 


16,0 
16,0 
16,1 
16,3 
16,5 


16,8 
17,2 

17*6 
18,1 
18,7 


19,3 
20,0 

20,8 

21,6 

22,5 


23*4 
24,4 

^5*5 
26,6 

27,8 


VIIK 


2 
2 

2 
2 
2 


2  7^8 

29,0 

30*3 
31,6 

33*0 
34,5 


36,0 

37,5 

39*1 
40,8 

42*4 


44*2 

45,9 
47*7 
49,5 
5M 


53*3 

55*2 
57,2 

59*a 
1,2 


IX». 


2'.  21^^,4 

2.  23,4 

a-  ^5*5 

»•  ^7*5 
2.  29,5 

*•  31,5 


a-  33*5 

a-  35*5 

a-  37,4 

a.  39,3 
2.  41,2 


2.  43,0 
2.44,8 
2.  46,6 
2.  48,3 
2.  50,0 


2.  51,6 

a-  53,2 
2.  54,8 
2.  56,4 
2.  57,8 


X'. 


3 

3 

3 

3 

3- 

3- 


3*a 

5*' 

7*1 

9,1 
II, I 


13*1 

'5** 

'7*3 

i9»4 
21,4 


2. 

3- 
3- 
3. 
3- 


59*2 

0*5 
1,8 

3*1 
4,a 


3- 
3- 
3" 
3- 
3- 


5»4 
6*5 
7*5 
8,4 
9*3 


9"*3 
0,1 
0,8 

1*5 
2,1 

2,6 


3*1 
3*4 
3*7 
3*9 
4»i 


4,2 

4,* 
4*1 

3,7 


3,4 

3*1 
2,6 

2,1 

1*5 


0,8 
0,0 
9,2 

8,3 
7*3 


XP. 


lU 


3'. 
3-    0,1 
2.  58,6 

a-  57*1 
2.  55,6 

*•  53*9 


2.  52,2 

*•  50,511 
2.  48,7 

2.  46,9 
2.  45,0 


2.  43,0 
2.  41,0 
2.  39,0 
2.  36,9 
2.  34,8 


2.  32,7 

«•  30,5 
2.  28,3 

2.  26,0 

2.  23,8 


2.  21,4 
2.  19,1 
2.  16,8 
2.  14,4 
2.  12,0 


6>3 

5,a 
4*0 
2,8 

1*4 


2. 
2. 
2. 
2. 
2. 


9,6 

7,a 
4,8 

a,4 
0,0 


Vol..  Ill, 


JJd 


(»ia) 
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Equation  VI,    Argument  VI,    Evection. 
Argument  VI  =u -0)  +  Argument  V  =  2(1 -©)- A. 

0 

3 
4 

5 

6 

'3 
'4 
'S 

i6 

'7 
i8 
'Q 

0'. 

Di/r. 

1". 

OiH'. 

II'. 

Difl- 

III'. 

Dili: 

IV. 

Difi-. 

v. 

Die. 

t.33.  o|o 
'■34-25.4 

1.35.51,0 
J. 37. 16,5 

■  -38-41.9 
1.40.    7,1 

1.25,5 
1.25,5 

1.25,4 

'■15.' 

1.24,9 
1.24,8 
'-=4.5 
1.24,3 

1.34,1 

'■13,7 
'■33.4 
1.13,1 

1.32-7 

1.22,3 
1.2. .8 
i.31.6 

1.10,4 
1. 19.9 
1.19,4 
'.18.7 
1.18,1 
1.17,5 
1.16,9 
1.16,1 
'■'5.5 
1.14,7 
r.  14,0 

i-'3-4S>f 
i.  14.  58,6 
I.  tO.  11,1 
3.17.32,7 
2. 'K.  33,5 
3.19.43,4 

l'.I3,2 

\:m 
■.10,8 
1-  9,9 

;:r 
::: 

I:  'i 
1. 0,2 

0.  sg.o 

o.sS,o 
o.s6,s 
°-SS.7 
0.  s,,6 

0.53,1 

0.51,0 

0-  47-3 
0.46,0 
0.44,8 
3.43,4 
0.42.2 

i-43-13.1 
1.43.54,0 

^■44-33.5 
2.45.11,7 

2.4y48,6 
3.46.34,1 

■40,9 

■.III 

■36.9 

-35,5 

■J  4.3 

■31.; 
■3'.4 
.30,0 

.28.6 

>.3  7,2 

s.25,7 
.24,4 
.21,9 

J.  3  1,4 

2.53.29,5 
3.53.37,5 

2.  S3. 3+.' 
3.53.19.1 

2.53.  12,8 
2.53.    5,0 

0.  1,0 
0.  3.4 
0.  5.0 

°-  9.3 

0.1  o,E 

0.  13,S 
0.13.6 
0.15.. 

i°42.i';,B 

1.41.38,4 
3.40.43.B 

2. 39-  53,0 

1.39.  il,C; 
2.38.22,b 

0.43.4 
0.44,6 
0.45,8 
0.47,0 
0.48,2 

1.12.4'i, 

»■  9-  3.9 
»■  /  19,! 
'■  '33,9 

'.'2,7 
'.'3,4 

1.14,1 
'■■4.; 

'•■s.3 
'.15,9 
'•.6,* 
,.i,,c 

'•'9,8 
i.ao,i 

1.20.S 

'•2I,+ 

'."2,; 

1.22,7 
'.12,6 

■  .22,9 

■  .23,0 
■•2J,1> 

'.23,. 

1.41.31,2 
..42.57,1 
t.4+.3.,9 
1.45-46.4 
1.47.10.7 

2.20.53,4 

2.31.     0,S 

1.33.  7,7 
3.24.13,9 
1.35.19,3 

3.46.58,3 
2.47.31.0 
..48.  3,4 
3.48.33,4 
3.49.    i,t 

1.51.55.7 
2.53.44,9 
3.52.33,7 
2.53.19,1 
1.52.    4,0 

i»- 3 7- 33.4 
1.36.42,9 
»-3S-S'-3 
1.34.58,6 
3.34.    4.7 

0.50,5 
o.5'.6 
0.  53,7 
0.53,9 

0.54,9 
0. 56,0 

0.  57,0 
0.58,1 
0. 59,1 

1.  3,0 
1.  3.0 
1.  3.9 
1.  4.8 

'•  5.7 
1.    6,6 

I.  9,0 
1. 9.8 

1.10.6 
1.11,3 

1.  13,0 

..  J.. 8,0 
..  4.  .,6 
1.  a. +4,6 
..  1.17,0 
».  0.  9,0 

(.48-34,8 
1.49.58,5 
1.51. 31,9 
1.SJ-4S.O 
'•54-  7.7 

3.26.33,s 
3.27,26,8 
3.38.39,0 
2.29.30,1 
1.30.30,4 

3  49.28,1 

1  49-S3<9 
1.50.18.3 
1-50.41.3 
i.Si.  3,6 

2-51-47.5 
i.5'-i9.5 
^.5l.,o,2 
2.50.49,4 
1.50.17,2 

0..8.0 
0.  .9.3 

0.20,lj 
0.  32,3 

o.2J,5 

0.35,0 

0.  26,4 

0. 19, 1 

0. 30,4 

0.31,8 

0.33,1 

0-34.4 
0.35-8 
0.37,1 
0.38.1 
0.  39,3 
0.40,8 

o.+2,r 

3.33-  9,8 
2.32.13,^ 
1.31.16,8 
1.30.18,; 
3.29.19.6 

1.58.50,5 
..5;.3.,(, 
..56.  ,2,2 

'•S3. 52,3 

1.55.30,0 
1.56.51,8 

1.58.13,4 
■■S9-34.[ 
1.    0.54,5 

i- 3 '-29.4 

2.32.27,4 
1. 33-34.3 
1.34-  '9.9 
1.35.14,5 

3.51.33,6 

2.52.14,= 
1.52.-8,2 

.18,6 
.17.1 
.15.6 

.11,8 

;i 

■  6,9 

>■    S.3 

J.   4,0 
J.   2,4 

)i  o;5 

1.50.  3,7 
1,49-38.7 
1  49.12,3 
3.48.44,6 
1.48. '5,5 

1.38.19,, 

2.27.18,4 
3.36.16,4 
2.25.13,4 
2.24.   9.5 

r.52.,,,8 
I.  so.  50,9 

i.4'i.46,5 

12 

=3 
28 

1.  4-5M 

2.  6.10,6 
2.    7-28,1 

1.36.  7,9 

2.37.  0,0 

3!3s!4o;8 
3.39.39,4 

1.53.41,0 
1.53-  a-' 

i.5i-'0.4 

3.53.17,3 

1.47.45,1 
>-47-J3.3 
1.46-40-1 
1.46.  5.7 
3.45.19,9 

2-2J.     4,7 

2.11.59,0 

2.20.52,4 
2.19.45.0 
2.18.36,8 

1.45.24,5 
1-44.  2,4 
1.42.40.0 
1.41-17.5 
'-39.54.« 

2.    8.45,0 

i.  10.     1,2 

i.ri.i6,7 
1. '1-31.4 
1.13.45,4 

1.40.16,7 
».4'-  3.7 
1.41.47,5 
2.42.30,9 
2.43- '3.1 

l.53.22,(; 

1.53.26,6 
2.s3.29,c 
3.53.3o,c 
1.53.29.^ 

3.4+.52-B 
1.44.14,1 

1.43- 34.'* 

3.+3.  53,9 
3.42.11,8 

2.17.37,8 

2.16.18,0 
3.15.  7,^ 
1.13.56,1 
3.13.44,1 

i.  38. 32,0 
1.37.  9-1 
1.35.46.1 
1.34.23,1 
1.33-   0,0 

XUNAH  TABLES. 


(no) 


Continualion  of  TABLE  XU. 

Equation  VI.     Argument  VI.     Eveciion. 

ARr:^MK^T  V[.  =((t  —  ®)  +  Argument  V  =  e(l— ©)— A. 


VI'.      iwr     vn'.    Dim     vm*.    Diir.      ix*.     viir. 


[.33. 

■■56,9;' 
1.30.13,9, 
1.28.50,9 
1.37.18,0  j" 
i.a6.   5,3 

24.41,5  J 

13.20,0 
"■57.6 , ■ 
'0-35.5  ,■ 
'9- '3.5 


II.    7,6 

,   9.4/,8    ' 


).  58. 10,8  J 


,8°- 


40,9 

0-39.7 
o.3«.3 


'9,9  „■ 

4.0,7 
'4-9 

44.5 


1.49,6 

t.5 


!-46,o 
t-    ',6 


r.S7,6 
i.29,0 
)■  1,7 
)-35,9 


J.+8,j 
..=6,5 
1.  6,0 
1.46,9 


22.46,9 
13.29, 

24.  13, 

24- 57.3 

as- 43,3, 
36. 30,6 ' 


31.40, 

3a. JS, 

33-32, 

34-  30.6 
35.29,6 


36.39, 
3  7-3'. 

38.33.2 
39-3&-5 

40. 40,  r 


41.46 
43. 53,3 

43-59,5 

45-    7.6 
46. 16,6 


47.36,5 

48.37,3 
49-  48,9 


Di/r.      XI'.     Diff. 


42,0  , 
43.4  „ 

44,8  I 
46,0 
4?,  3  „ 


55,7   , 
56,8 
58.0 
S9.0 


7.5, 
t.36,a 
(.45.6  [■ 


1 .  30,4 

(.30,8 


(120) 


LUNAR   TABLES. 


TABLE   XIII. 

Equation  VII. 

Argument  VII.  =VI  +  2A=C  ( d  -  ©)  +  A. 

- 

TABLE   XIV. 

Equation  VIII. 

AE(;.VIII.=ArB.VI.-2A=2(iI-®)-3A. 

IX'. 

X». 

XI*. 

0*. 

p. 

n». 

iir*. 

IV'. 

V*. 

VI'. 

VII'. 

viu«. 

a. 
3 
4 

S7.8 

S7.8 

s;,8 
ihi 
"'1 

so,. 
49,6 

,8,0 
47.* 

a8,9 
28,0 
37,1 
26,3 
as.3 
a4.4 

I 

0 
0 
0 

0,0 

S7.0 
56.0 

^ 

3',' 

JO,S 

29,3 
28,s 
2  7,6 
26,8 

0 

5,9 

7.6 

30 

37 
36 

21; 

0 

3 
4 

! 

0,9 
0,9 
0,9 
0.9 
0,9 
0,9 

1,3 
(,3 

<.3 
1,3 

2,0 

3,' 
2,' 

i',0 
3,0 
3,0 
3,' 
3.1 
3.2 

4^0 
4,0 
4>' 
4>t 
4.1 
4,a 

4.8 
4,8 

Zl 
4.9 
4,9 

30 

2? 

27 
36 

as 

6 
7 
8 
9 

S7.! 

S7rf 
S7.» 

46,8 

,6,. 
4S,6 
45.0 
44,1 

»3,5 

31,5 

21,6 
10,6 
'9.7 

0 
0 

54tO 
53.0 
52,0 
51,0 
i;o,o 

0 

26,0 

2  5,2 

24.4 
23,6 
22,8 

I 

7,2 

6,8 
6,4 
6,0 

34 
23 

23 

ao 

6 
9 

o,g 
0,9 

0,9 
0,9 
0,9 

'.5 
'.3 

">4 
'.4 
'.4 

3,2 
2,3 

3.a 
3.3 
3.3 
3.4 

3.4 

4.3 

4.1 
4,3 
4.3 

4,3 

4,9 
4,9 
4,9 

S.o 
S,o 

24 
33. 
33 

'3 

S6.7 
!',S 
55.3 
56,, 
(S,8 

43><> 
43.0 
42,3 
4>,6 
40,9 

1619 
'S,9 

I 

49,0 
48,0 

46^0 

4-';.o 

0 

2',J 

20,; 
■9,8 
19,1 

0 

S.4 

i1 

4. 'I 
4,2 

'7 

16 

13 
13 

'4 

0,9 
0.9 
0,9 
0,9 
0,9 

'.4 
'.S 

'.5 

2,3 
2,4 
2r» 
2,4 
2,5 

3.4 
3,S 
3.5 
3,S 

3.S 

4,3 
4.4 
4,4 
4^4 
4,? 

S.o 
S,o 

S-o 

'7 
16 
»S 

.6 
>9 

SS.! 
S!>= 
S4,9 
54,' 
14.1 

40,2 

m 

38.0 

13,0 
10,0 

0 

44,1 
43,' 

42,1 

41,3 
40.3 

0 

.8,4 

'7,7 

";.7 

I 

3.9 
3.7 
3>S 

3.3 
1,1 

'4 
'3 

16 

',1 

J9 

1,0 
1,0 
1,0 
1,0 
1,0 

i,6 
1,6 
1,6 

1.7 

2.5 

3,6 

5,6 

3.6 
3.7 
3,7 

4.S 

4.? 
4,1 
4.6 
4,6 

S.' 
5," 
5," 

!." 
5,' 

.4 

'3 

13 

10 

31 

as 
24 

36.4 

35,6 

3-(,8 
34.° 
33.= 

9,0 
8,0 
7-0 
6,0 
1.0 

0 

37-5 
36,i 
3^,6 

0 

15,0 

'4.4 

15,« 

12,6 

I 

a.9 

9 
S 

I 

2( 

33 

34 

as 

1,0 

'.7 
'.7 
i,B 
1,8 
1,8 

3,6 

2.7 
2.7 
3,3 
2,8 

3-7 
3.« 

3,9 

4,6 
4.6 

4.7 
4.7 
4,7 

S,' 
!.' 
S.I 
5.' 
5,' 

I 

7 
6 
S 

s6 

JO 

S'.5 
5'.' 
50,6 
50." 

3  2.4 
3'.S 

30.7 
=9,8 
28,g 

4,0 
3.0 

0,0 

I 

33,6 
32.9 
33,0 
31.' 

I 

10,9 
jo,4 
9.9 

I 

a,  3 

2.3 

2,3 
3,3 

4 

3 

36 

=  7 
28 
39 
30 

1,2 

''9 
'.9 

3,0 

2,9 

3,9 

3,0 

3,0 

3.9 
3,9 

4,0 
4,0 
4,0 

4,7 
4.8 
4,8 
4.8 
4,8 

S," 
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5,1 
!." 
!.' 

4 
3 

0 

VIII'. 

VII'. 

VI'. 

v. 

IV'. 

111'. 

Yearly  Var. 
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w. 

I'. 

O'. 

XI\ 

X'. 

IX'. 

2 

3 
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1,56 

4 

1 

a 
1 
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"3 

31 

7 
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9 

3 
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S 

— 
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TABLE    XV. 

Equation  IX. 
Argument  IX  =  A  -  Argument  1. 

TABLE    XVI. 

Equation  X. 
Arclment  X=VI[-IX  =  2(iI-0)+Arg.  I. 

III'. 

IV'. 

V'. 

vr. 

VIK 

VIII'. 

III'. 
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v. 

VI'. 

VI.'. 

VIII'. 
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4 
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I,  39,a 
I.  39,2 

'■  39.2 
r.  39,1 

''■  34.0 
'■  33.6 
'■  33.3 
1.  ;»,g 
1.  3i.r 

I.    32.7 

1'.  19,6 
1.  19,0 
1.  18,4 
..  .7.8 

'■  17,2 

1.   16,6 

■'.      0,0 
3.   S9.3 
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0.   ?6.6 
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0.  a;,? 
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30 
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S 

'■  S3.9 
>■  53.9 

■■  "■? 
>■  S3.! 
..  S3.8 
t-  55.7 

I.  46,2 

'■  4S.7 

'■  4;.3 
'■  44.7 

1.  44,2 

,'.    27.0 

1. 26,2 
..  25.3 
'-  24.S 

'.    0.0 
J.  59.. 
..  58.. 
3-  57.2 
>.  56.2 
>•  55.3 

a.  3^,0 
0.  32,2 
0.  31,4 
0.  30.6 
0.  29,9 
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0.   13,3 
0.  ia,9 

D.     12,4 
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0.   11.6 
0.  ii,a 
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39 

28 

11 

as 
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7 
S 
9 

1-  39.0 

1-  38.9 
>.   j8.b 
'■  38,7 

1.     31.8 

>.  3'.4 
r.    30.9 
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I.   16,0 
'■   '5.3 
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•■   '3.4 

0.   55.9 
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0.   iS.8 

3.    35.2 

0-  34.7 

0.  24,1 
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o-  23,4 
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i4 

Si 

31 

6 

1 

9 

1.  S3,6 
1-  S3.S 

'■  53.4 
'•  53.2 
1.  53.' 

'•  43.6 
'■  43.' 

'■  43,S 
■■  4".9 
1.  4>.3 

1-  21,9 
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>•  54.4 
>■   S3.4 
>■  52.S 

■.I0.I 

:>.  i8,3 

0.  27,6 
0.  26,9 
0.  afi.i 
0.  25,4 

f.  ,0.8 

Q.    10,4 

0.  10,0 
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=■•      9.3 

34 

23 

ao 

'J 

■  ■  39.6 

I.    iz.r^ 
1.    lO.h 

3.  S2.=; 

0.   51,2 
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3.  4').b 
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0-   32.1 

a.  21.6 
0.  ii.i 

'9 

i3 
17 
16 

11 
'3 

14 

■•  52.9 
1.  52.7 
1.  52.5 
'■  52.3 
1.  52.1 

..  40.7 

1. 40.0 
1. 39.4 
..  38.S 
..  38,1 

•■  '3.9 

>■  47.9 

3.    47,0 

J.  46.  r 

3.  24.7 

0.    24,0 

5.  23,3 
0.  22,6 
0'  ai.9 

0.     9,0 
0.     8.7 
0.     8,. 

0.     7,9 

'7 
16 

IS 

i6 
"7 
i8 
'9 

".  11,* 

'■  37.2 
'-  36.9 

'■  27.3  '■   9.5 

I.  j6,8i.     8,8 
■  .  a6,3|..     8.. 

0.  49.= 
0.  48,S 
°-  47.9 
3.  47,2 

3.    46.6 

0. 30.3 
0. 29,9 

0.    2  1,S 

0.  a.,7 
0.  21, s 

□  .    2!,4 

'4 
'3 
la 

16 

18 
'9 

>.  S'.S 
..  S1.6 
'■  S1.3 
i.  si.o 
>•  50.! 

■■  37.4 
■■  36,7 
1. 36,0 

1-  3  5.3 
1.  34.6 

r.   13.0 

..  io;3 

■■     9.4 

'■  45.2 
>■  44.3 
3.  43.4 
=.  42.S 

Q.  a(,2 
□.  ao,6 
0.  ao,o 
0.   ig.3 
3.   18,7 

0.   .8,, 

0.   :7,5 
0.   16,9 
0.   16,4 
0.  .5,8 

o-     7.7 
0.     7.! 
0-     7.3 
0.     7,1 
0.     6,9 

'4 
'3 

10 

1 

7 
6 

S 

ai 

34 

as 

■  .  36.6 
■•  3S.4 
>.  36,1 
'■  3S.9 
1.  3  3,6 

..  a4.8!i.     6.. 

1.    3+.2I.       S,^ 

<-  ^$,6,'-     4.8 
■•  aj,,)..     4-' 
r.  .a,5..     3.4 

o.  45.9 
0-  4S.3 
°-  44.7 
a-  44.0 
=>■  43.4 

5-   29,5 
0.   29,1 

0.  J  8,6 

0.   28,2 

0.  3  7,8 

0.  ai.i 
0.  a  1,0 

0.   31,0 

0.  ao,9 

\ 

7 
6 

5 

aa 
'3 
34 

'■  Sii.3 
I.  50,0 
1.  49.6 
1.  49.2 
..  48.8 

'■  33.9 
■■  33.1 
..  32.4 
1-  31,7 
I.  30.9 

1.     8,i 

;:  u 

..     5.6 

I.    4,7 

3.  40.7 

■  39.8 

■  39.0 
.  38." 

■  37.2 

0.     6,B 
0.     6,6 
0.     6,5 

3.      6,4 

a.     6.3 

z6 
a? 

38 

aq 

JO 

'■  3C.3 
'-  3  5.0 
'■  34.7 
1-  34.3 
'■  34.0 

t.  si.gt.     3,7 
I.  ai,3,i.     a,o 
1.  ao,8,..     1,4 
I.  a-3,2  1.     0.; 
1.    ig.O  [.      0.0 

0.  4=.S 
0.  42,2 
D.  4'.6 
0.  41,0 
0.   -0,4 

0,  a^i 
0.  a6.; 

0.    2t>,4 

■0.  af.,0 

0.  ao,8 
J.  flO,8 
a.  20,8 

a  ao,7 

4 
I 

af> 

=9 

39 

,.  48.4 
1.  48,0 
■•  47.6 
I.  47.' 
..  46.! 

I.  30.1 
1,  29,4 
..  28.6 
..  27,8 
1.  27.0 

;:  l:^ 

I.      1,9 
1.     0,9 
[.     0.0 

.  36,4 

■  35.5 
.  34.7 
-  33.8 

■  33.9 

o:;i^ 

l:  lU 

a.    13,3 

0.     6.2 
0.     6,a 
0.     6,[ 
0.     fi.i 
a.     6,t 

'4 

3 

IK 

I\      1     U'. 

.\r. 

X.. 

r.\'. 

IK 

K 
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XI'. 

X'. 
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TABLE   XVIT. 

Equation  Xf. 
Afic.  XI  =  VI  +  IX  =2  C  c  -  ©  )  -  Arg.  I. 

TABLE    XVIIL 

Equation  XII. 

Arc.  XII  =  V  +  l  =  (i:-0)-A  +  I 
=-C-  0-IX. 

111'. 

IV'. 

V,. 

Vf. 

VII'. 

VllI". 

m: 

I\". 

v. 

VK  i  \'1K 

VIII'. 

2 
i 

4 

s 

i  'Is 

!■  16,! 
J.  16.4 
i-  i6.» 
J.  ,6,5 
J.  16,2 

3'     6,3 
3.     5,5 
!■    ii) 
3-    4.= 
3-    3.5 
3-     a.; 

a.  38.a 
a.  37." 
a.  35.8 
a-  34,7 
a.  33.5 
a.  3a,3 

2.     0,0 

..  s8,; 
'■  57.3 
I.  56.0 
'.  54,6 
'■  53.3 

1'.  ai',8 

I.    20,6 

;:  \n 

I.  i7,a 
r.   16,1 

i  55,7 
"■  53.1 
0.  52.5 
«■  5 '.9 
»    51,3 
0.  50.7 

30 

ag 

a8 

a7 
26 
as 

0 

2 

3 
4 

S 

2.2 
2,3 
2,3 

2,2 
2.2 

0 
0 

i"6 
'.6 
1,6 
>,6 
1.6 
1.6 

1,0 

0,5 
0.S 

0,5 

0^3 
0,1 
0,1 
0,1 

O.I 

0,1 

30 

6 

1 

9 

3-  16,. 
3-  >i.9 
!■  'S.7 
1-  ■!.! 
3-  H:l 

J.     1.9 
].     1.. 
3-    o,j 

a.   59,5 
J.   58.6 

a.  31,1 

a.  a7,4 
a.  a6,a 

..  5a.o 
'•  5°.7 
'-  49,3 
..  48.0 
..  46,7 

I.   15.0 

■-   "3,9 

::  ?A 

1.  10,8 

0.  50,. 
0.  49,6 
0.  49,1 
0.  48,6 
0.  ,8,1 

a4 

23 

6 

7 
8 
9 

2,2 
3,3 
3,2 
2,3 

2,2 

9 

■'5 

'-S 
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1,0 
1,0 
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0,4 
0.4 
0,4 
0.4 
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0,1 
o,r 
0,1 
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*+ 

»3 
33 

31 

ao 

'3 
14 
'S 
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3-   "4.5 
3-   '4.a 
)■   ■3,9 

»■  57,? 
2.  s6.8 
"■  55.9 
s,  (5,0 
a-  54,' 

a.  24,, 
a.  a3,6 
a.  aa., 
a.  21,1 
2.  i,,8 

'■  45.1 
1.  44,, 
..  4a.8 
'■  4', 5 
1.  40,2 

I.  7,8 

1.    6,8 

1.     5.9 

o-  47,7 
°-  47,3 
0.  46,9 
0.  4J.5 
0.  46.1 

■5 

'3 
'4 
•5 

2,3 
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9 
9 
9 
9 

9 
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'.4 
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0.9 
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0,9 

SI 
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0,4 
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0,0 
0,0 
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17 
16 
•s 

i6 

'.I 

'9 

30 

3-  13.! 
3-  13,1 
3-  11,7 
3-  ia.3 
3.  .,,, 

»■  S3.J 
1.  5".= 
J.  51,1 
a.  so,j 
a.  49,2 

a.  18,5 
a.  i7,a 
a.  IS,, 
a.  14.6 
a.  i!,3 

..  38,9 
■■  37.0 
,.  36.4 
'■  35.1 
'■  33.S 

1.    5,0 
I.    4,1 
1.     3,2 
I.    3,3 
,.     1,4 

0.  45.S 
°-  45,5 
o-  45.2 
0.  44,9 
0.  44.7 

14 
'3 
14 

16 

'7 
iB 
'9 

2,3 
3,2 

9 

1 

8 
8 

'.3 
'.3 
'.3 

''3 
'.3 

0,8 
0,8 
0,8 
0,8 
0.7 

0.3 
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0,3 
0.3 

0,0 
0,0 
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0,0 
0,0 

14 

'3 

13 
11 

10 

11 

as 

33 

24 

3.   ...4 
3.  '0-9 
3-  "0.4 
3.    9.9 
J-    9.3 

a.  48.a 
a.  47,1 
a.  41,1 
a.  45.0 
a-  43,9 

a,  12,0 
2.  10,7 

I:  n 

2.     6,7 

1.  32.1; 
1-  31,4 
1.  30.1 
1.  aS,5 
'■  a7,7 

1.    0,5 

°-  57.3 

9-  44.5 
°-  44-3 
o-  44.1 
0.  43,9 
0.  43,8 

I 

I 

5 

22 

^3 
24 

25 

a.  I 

1,3 
1,3 

0.7 
0.7 

0.7 
0,6 

0,3 
o,a 
0,2 

o,a 

0,0 
0,0 
0.0 
0,0 

1 

7 
6 
S 

36 

30 

3-    8,; 
3.    8,, 
3.     7.5 
3-    6.9 
3-    43 

1.  4a,e 
a.  4'.7 
a.  40,5 
a-  39,4 
a.  3«,a 

^-    5.4 

2.     4.0 
2.     2,7 
2.     1.3 
2.     0,0 

..  26,5 
1-  25,4 

1.    24.2 
1.    2j.C 

1.  ai.B 

■>■  56.5 

0.  55.8 
0.  55,1 
"■  54.4 
0.  53.7 

0.  43,7 
0.  43.6 
0.  43-6 
0.  43.5 
0.  43,5 

4 
3 

26 

V> 

29 
30 

2,1 
3,1 

3,0 

1,1 

0.6 
0,6 
0,6 
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0,6 
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0,0 
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0.0 
0.0 
0,0 
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3 

0 
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Ik 
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C. 
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TABLE    XIX. 

TABLE    XX. 

Equation  XIII. 

Equation  XIV. 

Abc.  Xni=VI  +  I  =  2(i-©)- 

A  +  I 

= 

Aeo.  XIV  =  VI-I=2(l -0)-A 

-I.         I 

in». 

IV'. 

v. 

VK 

VIK 

vni'. 

UK 

IV'. 

V'. 

VI'. 

VII'. 

VIM'. 

0 

,:,> 

}'.    o,c 

''■  (7.7 

30 

0 

''.  47,6 

I.  41,3 

,'.  iJ.S 
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0.  36,3 

0. 

3,8 

30 

;,  jf. 

4-  4^,^ 

4.    0,4, 
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■•  ((,« 

[.  11,0 

■21) 

■•  47,6 

1.  40,» 

1.  23,1 

0.  59,2 

->■   JS.S 

39 

a 

i.  (8,, 

1-  ((.' 

,.   („o 

r.   10,0 

,.  47,6 

'•  40,' 

'-  33,3 

u.  s^'* 

3.   34.H 

V   (6.1 

3.   (3,( 

..     9,u 

1.  47,  ( 

'•  39,' 

u.  s?.!; 

L>.  34,. 

•      *! 

1.   (1,1 

■  .    56,, 

..     8,c 

1.  47,( 

'■  39,( 

3.  50,; 

=■  33.' 

u. 

/.I 

S 

5.    4,. 

4.  43.1 

J-  S".7 

1.  49,1 

..  4»,j 

I.     7,1 

as 

'.  47.4 

1.  39.6 

I.  20,1 

0-   S!.9p-  32.7 

u. 

^9 

as 

f> 

1.  47.t 

..  46,7 

..     6.2 

34 

6 

'■  47,3 

..  38.5 

I.  19,3 

0.   ^^,1 

3.    33.0 

3. 

6.fJ 

34 

I     1.6 

!■  4«.? 

1.  44,t 

1.  4(,6 

i.     (,, 

53 

7 

I-  47.2 

1.  38.0 

..  '8,60.  s,,2 

0.  3'.' 

6,3 

33 

fl 

S-     3i4 

4.  Bti.i 

1.  46.'> 

3.  42-: 

■.  43,3 

'■     4,5 

'.  47.' 

'■  37.( 

'.  17,8 

=■  iz.i 

0.  30.7 

S.' 

9 
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TABLE    XXV. 
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TABLK   XXYIII. 
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29 

30 

3,1 
3,1 
3,0 

'.7 

'.7 
'.7 
1,6 

i,t 

«,6 
0,6 
0,6 
0,6 

0,6 

0,3 
0,2 
0,3 

0,2 

0,3 

0,0 
0,0 
0,0 

0,0 
0,0 

4 

26 
37 
a8 
=9 
30 

0,1 
0,1 

o,a 
0,3 

0,2 

0,6 
0,6 
0,6 
0,6 
0,6 

1,2 

'.7 
'.7 
',7 

.■;i 

3,3 

2,3 
2,3 
3,2 

3,4 
3,4 
3>4 

3.4 
3,4 

4 

3 

J  I'. 

1'. 

0. 

XK 

X'. 

IX'. 

w. 

I'. 

0\ 

XK 

V. 

IX'. 
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TABLE   XXIX. 

Equation  XXIII. 
Akg.XXIII.  zz\'l.  -<i  u  +^)  ='^  ii  -G)) -A 

-2(.r  +  N). 

TABLE  XXX. 

Equation  XXIV. 

Arg.XX[V.  =  XXIII.  +  3A=4A-2(C-®) 
-Arg.I. 

HI'. 

IV. 

.: 

VP. 

VII'. 

viir. 

III'. 

IV. 

V, 

VI'. 

VII'. 

VIII', 

3 
4 

s 

i6',9 
|6,9 
.6,9 
l6,g 

z 

.6-,o 

■  S.8 

'S.7 
■5.7 

'i  .4 

'3.3 
■3.a 
'3.' 
'3.0 

12,9 

lO'.O 

9.9 
9,6 
9-S 

9>4 

6',6 
6,4 
6,i 
6,j 
6,. 
6,o 

4".o 
4,o 
3.9 
3-9 
3.8 
3.8 

30' 
39 

38 

as 

0" 

3 

4 

5 

•,a 

a".4 
a.S 
a,  5 
3,6 

1:1 

5".' 
5,7 
5,9 
6,0 
6,. 
6,3 

.0,1 

.0,3 

'°'i 
.0,6 

10,8 

.4",4 
.4.5 

'4,9 
ii;,o 

./■,6 
'7,7 

30- 

19 
38 

6 

1 
8 
9 

lO 

■6,8 
|6,B 
.6,8 

1 5.6 
'S.S 

'5.4 
'i.J 

.3,8 
12,7 

12,6 
12,5 
13,4 

9.3 
9,3 
9,0 

1% 

S,9 

5,7 
S.6 

3,? 
3,7 
3.6 
3,6 
3.S 

24 

23 

31 
20 

6 

5 

9 

'.3 
1.3 
1.3 
'.} 
'.3 

3,9 
3.0 

3.a 
3,3 

6,4 
6,6 
6,7 
6,8 
7,0 

.0,9 

",4 
.1,5 

IS.2 

•5.3 
"?,4 
'5,S 
'?>7 

.8,0 

.8,. 
.8,1 
.8,2 
.8,3 

24 

2J 

'3 

•4 
IS 

i6 
•7 
i6 
•9 

30 

.6,8 
.6,7 
.6,7 
■  6,7 
.6,7 

'S.a 

'S.I 
i!,o 

IJ.O 

'4.9 

13,1 

13,0 

8,3 

8,2 

S,S 

s,+ 

5,3 
S,» 
5,1 

3.S 

3,4 
3.4 
3,4 
3,3 

19 
18 
17 
16 

'5 

'3 
'4 
'S 

'.4 
1,4 
1.4 
',5 
'.5 

3,4 

7,t 
7,3 
7.4 
7,6 
7,7 

..,7 
..,8 
.1,0 

15,8 

.6,1 
.6,1 

.8.3 

1 

'7 
16 

'5 

.6,6 
.6,6 
.6,6 

z 

'4,8 

14,7 
.4,6 
1+.S 
'4.4 

",7 
I'.S 
11,4 
".3 

8,. 
8,o 

5,6 

4,7 

3,3 
3.3 
3,3 
3.a 
3.» 

14 
'3 

16 

17 
18 
19 
20 

1,6 

1,7 

1,7 

3.9 

4.0 
4,1 

4,3 

4.3 

8';^ 

8,1 
8,3 
8,5 

.«,4 
.2,6 
.2,7 
.2,9 
13,0 

.<,3 

.6,4 
.6,5 
.6,6 
.6,7 

.8,6 
.8,6 
.8,} 

14 
11 
10 

33 
14 

as 

.6,4 
.6,4 
■  6,j 
.6,) 
.6,1 

'4,3 

14,3 

14,1 

'4.1 
14,0 

io;8 

10,7 
io,6 

7,4 
7,3 
7,2 
7,. 

4,6 
4,6 

4,5 
4,4 
4,5 

3,3 

3,a 
3,» 
3,' 
3,1 

I 

s 

4J 
3J 

^4 
=  S 

1,8 
i,S 
'.9 
2,0 
2,0 

4,7 
4,8 
5,0 

8,6 
8,8 
8,9 
9.. 
9,» 

'3,a 
13,3 
'3,4 
.3,6 

.3,7 

■6,8 
.6,9 
'7,9 
.7,. 
'7,2 

.8,7 
•0,7 
.6,7 
.8,7 
.8,8 

I 

7 
6 

S 

36 

a? 

38 
3q 
JO 

.6,1 
.6,. 
.6,. 
.6,0 

.6,6 

'3.4 

10,  i 
io,4 
io,3 
io,r 
ro,o 

7.6 
6,9 
6,8 
6,7 
6,6 

4,3 
4,a 
4,a 

4,' 
4,o 

3.' 
3,1 
3.1 
3,1 
3,1 

4 
3 

36 

2S 
29 

30 

a!j 
2,4 

5.1 
5,3 
sl6 

9,4 

9,5 

'•2 

9,8 
,0,0 

■3,9 
.4,0 
.4,1 
..4,3 
.4,4 

.7,} 

'7,4 
'7,4 
'7,5 
.7,6 

.8,8  . 

.8,8 

18,8 

.8,8 

.8,8 

4 

3 

0 

IV. 

]'. 

O'. 

XI'. 

X«. 

IX'. 

If. 

I'. 

O'. 

XI'. 

X' 

IX'. 
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Continuation  of  TABLE  XXXL 

Equation  of  the  Mean  Anomaly  of  the  Moon. 
Argument  I.  or  Sun's  Mean  Anomaly. 


o 
O 
I 
2 

3 
4 
S 


7 
8 

9 

lO 


II 

12 

'3 
»4 


i6 

'7 
i8 

^9 

20 


21 
22 

24 


26 

27 
28 

29 
30 


vr. 


ii«.  28^ 


o.  0,0 
o.  23,0 

0.  46,0 

1.  8,9 
I.  3^8 
I-  54^7 


2.  17,6 

2.  40,4 
3-    3.a 

3.  a  v9 
3-  48,5 


4.  II, I 

4.  33>6 

4.  56,0 

S-  i8>4 

5.  40,6 


6.  2,8 

6.  24,9 

6.  46,8 

7.  8,6 
7-  3o>3 


7-  5^9 

8.  13,3 

8.  34,6 

8.  55,7 

9.  16,7 


9-  3  7»6 

9.  58,3 

10.  18,7 

10.  39,0 

10.  59,1 


Difi: 


a3»o 
23*0 
22,9 
22,9 
22,9 

22,9 

22,8 
22,8 
22,7 
22,6 

22,6 

22,5 
22,4 
22,4 
22,2 

22,2 

22,1 
21,9 
21,8 

21,7 
21,6 

21,4 

21,3 

21,1 
21,0 

20,9 
20,6 

20,5 
20,3 

20,1 


VIP. 


ii«.  28°. 


// 


0.  59,1 

1.  19,1 
I.  38,8 

1.  58,3 

2.  17,6 
2.  36,7 


2.  55,6 

3-  i4»3 
3-  32,7 

3-  So»9 
4.    8,8 


4.26,5 

4-43>9 
5.     1,1 

5.  18,0 
5-  34,6 


5.  51,0 

6.  7,1 
6.  22,9 
6.  38,4 
6.  53,6 


7.    8,5 
7.  23,2 

7.  3  7,5 

7-  51,4 

8.  5,1 


8.  18,5 
8.  31,5 
8.  44,2 

8.  56,6 

9.  b,6 


Difl: 


It 
20,0 

9'7 
9'5 
9.3 
9.1 

8,9 

8.7 
8,4 
8,2 

7'9 

7' 7 

7'4 
7»2 
6,9 

6,6 

6,4 

6,r 

5.8 

5o 
5.2 

4'9 

4.7 
4»3 
3.9 
lyl 

3.4 

3,0 

2,7 

2»4 
2,0 


VIIK 


\\\  28*. 


19. 
19. 
19. 
19. 
19. 
20. 


8,6 
20,3 

31,7 

42,7 

53,3 

3,6 


20.  13,5 
20.  23,1 
20.  32,3 
20.  41,1 
20.  49,6 


ao.  57,7 
*'•    5»4 

21.   I2|7 

21.  19,6 
21.  26,2 


21.  32,4 

21.  38,2 
21.  43,6 
21.  48,6 
21.  53,2 


!  2  1.  57,4 

:   22.  i,2 

'  22.  4,7 

i  22.  1,-] 

I  22.  10,3 


22.  12,5 
22.  14,3 
22.  15,7 
22.  16,7 
22.   17,3 


Diff: 


// 


".7 

11,4 
11,0 

10,6 
10.3 

9.9 

9,6 
9.2 

8,8 
8.5 
8,1 

7  J 

7'3 
6,9 

6,6 
6,2 

5*8 

5.4 
5,0 

4»6 

4,2 
3^8 

3'0 
2,6 

2,2 

1,8 

i>4 
1,0 

0,6 


IX*. 


I  I*.  28\ 


22.  17,3 
22.  17,5 
22.  17,2 
22.  16,6 
22.  15,6 
22.  14,1 


11 


22.  12,2 
22.  10,0 
22.  7,3 
22.  4,1 
22.    0,7 


21.  56,8 
21.  52,5 
21.  47,8 
21.  42,7 
21.  37,2 


21.  31,3 
21.  25,0 
21.  18,3 
21.  11,2 

21-    3,7 


20.  55,8 

20.  47,5 
20.  38,9 

20.  29,8 

20.  20,4 


Difl. 


20.  10,6 
20.  0,4 
19.  49,9 

19.  3y,0 

'9-27,7 


0,2 

0.3 
0,6 

1,0 
»'5 

1,9 

2,2 

2.7 
3.' 
3'5 

3>9 

4.3 
4*7 
5'' 
5»5 

5'9 

6,3 
6,7 
7.1 
7'5 

7^9 

8,3 
8,6 

9,1 

9'4 

9»8 

10,2 

10,5 

10,9 

!ii,3 


X'. 


II'.  28*. 


// 


9-  '^1^1 
9.  16,0 

9.    4,0 

8.  51,6 

8.  38,9 
8.  25,8 


8.  12,4 
7.  58,6 

7-44*5 
7.  30,1 

7-  i5'3 


7.  0,2 
6.  44,7 
6.  29,0 
6.  12,9 

5-  56,5 


5- 
5- 
5- 
4- 
4- 


39'9 
23,0 

5'7 
48,2 

30*4 


4- 
3- 
3- 
3- 


2-  57>3 


12,3 

53.9 

35^3 
16,4 


2-  37.9 
2.  ib,3 

I.  58,5 

I.  38,3 

I.  18,2 


Diff. 


^7 
2,0 

2,4 
a.7 
3.1 

3.4 

3.8 

4»i 
4.4 
4>8 

5'' 

5»S 

5' 7 
6,1 

6,4 
6,6 

6,9 
7'3 
7' 5 
1» 

8,1 

8,4 
8,6 

8,9 

9,1 

9'4 

9,6 

9,8 
•20,0 
20,3 


XK 


II'.  28». 


// 


II.  18,2 
10.  57,6 
10.  36,9 
10.  16,0 

9-  54»9 
9-  33»6 


9.  12,1 
8.  50,4 
8.  28,6 
8.    6,6 

7-  44^4 


Diff. 


7.  22,1 
6.  59,6 
6.  37,0 
6.  14,3 

5-  SM 


5.  28,6 
5-  5»6 
4-  42,5 

4-  19,3 
3.  56,0 


5.  32,6 

3.    9,1 
2.  45,6 

2.  22,1 

I.  58,5 


I.  34,8 
I.  II, I 

o.  47,4 
o.  23,7 

o.    0,0 


20,6 , 

20,7 

20,9 

21,1 

21,3 

21*7 

21,8 

22,0 

22,2 

22,3 

22,5 
22,6 
22,7 
22,8 

22,9 

23>o 
^3.1 

23,2 

^3*3 

23>4 

23'S 
23,5 

23>S 
23,6 

23*7 
23*7 
23>7 


L 


Besitles  this  Lipiatioii,  we  must  .idd  to  the  Mean  Anomaly,  the  Sum  of  the  24  preceding  Equations  of  Longitude. 
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•—  ■  ■  ™    »i 


■    ■: 


•  1 
f 


Continuation  of  TABLE  XXXII. 

Equation  of  the  Node. 
Argument  I.  or  Sun's  Mean  Anomalv. 


o 
O 
I 

2 

3 

4 
S 


6 

7 
8 

9 

lO 


II 

12 


16 
18 
20 


21 
22 
23 

^4 

as 


26 

27 
28 

29 

30 


VI«. 


!!•.  29®. 


22. 


// 


0,0 


21.  50,7 
21.41,5 
21.  32,2 
21.  23,0 
21.   13,7 


21.  4,4 
20.  55,2 
20.  45,0 
20.  36,8 
20.  27,6 


20.  18,4 
20.  9,3 
20.  0,3 
9.  51,2 
9.  42,2 


33»a 

a4»3 

9-  iS»5 
9-    6,7 

8-  57,9 


8.  49,2 
8.  40,5 
8.  31,9 
8.  23,4 
8.  14,9 


8.    6,5 
7.  58,1 

7-  49»« 
7.  41,6 

7-  33,5 


Di«r. 


ti 


9»3 
9,2 

9i3 
9,2 

9,3 

9»3 
9,2 

9,3 

9,' 
9,2 

9,2 

9,1 
9,0 

9,1 
9,0 

9,0 

8,9 
8,8 
8,8 
8,8 

8,7 

8,7 
8,6 

8,5 
8,5 

8,4 

8,4 

8,3 
8,2 

8,1 


VIP. 


«    /»r^o 


II'.  29 


/• 


7- 

7- 

7- 
6. 


33,5 

25,5 

17,4 

9,5 
1,8 

54,1 


6. 
6. 
6. 
6. 
6. 


46,4 
38,8 

31,3 
24,0 

1 6,8 


6. 
6. 

5- 


9,7 
2,6 

5"»,/ 
48,9 

42,2 


35,6 
29,1 

22,7 

16,4 

10,2 


5- 
4- 
4- 

4- 


4,2 

58,3 
52,6 

47,0 
4', 5 


4- 
4. 
4- 
4- 


36,1 

30,9 

^5,7 
20,6 

'5,7 


Diir. 


8,0 
8,1 

7,9 

1^1 
hi 

7,6 

7,5 
7,3 

7,a 

7,1 

7,1 
6,9 
6,8 

6,7 
6,6 

6,5 
6,4 

6,3 
6,2 

6,0 

5,9 
5,7 
5,6 

5>5 

5,4 

5,a 
5,2 
5,1 
4,9 


VHP. 


11' 


29^ 


4- 

4 

4 

4- 

3 

3 


3 
3 

3- 
3 


15,8 

ii,i 

6,6 

2,2 

57,9 
53,7 


49,7 
45,8 
42,1 
38,6 

35,2 


31,9 
28,8 

25,8 
23,0 
20,4 


'7,9 
15,6 

'3,4 

",4 

9,6 


8,0 

6,5 

5,' 
3,8 
2,8 


2,0 

',3 

0,7 

0,3 
0,0 


U'liW 


It 

4,7 
4,5  I 

4,4: 

4,3 
4,2 

4,0  j 

3,9 
3,7 
3,5 
3,4 

3,3 

3,' 

3,0 
2,8 

2,6 

2,5 

2,3 
2,2 

2,0 

1,8 

1,6 

',5 

',4 

',3 
1,0 

0,8 

0,7 
0,6 

0,4 
0,3 


IX*. 


1 1'.  29* 


3 

4- 

4- 


0,0 
0,0 
0,1 
0,4 
0,8 

1,4 


2,2 

3,1 
4,2 

5,4 
6,8 


8,4 
10,1 

12,0 

14,1 

16,4 


18,9 
21,4 
24,0 
26,9 
30,0 


33,2 

36,5 
40,0 

43,7 
47,  S 


5',5 
55,6 

59,9 

4,3 
8,9 


Diii: 


// 
0,0 

0,1 

0,3 
0,4 
0,6 

0,8 

0,9 
I 


,4 
,6 

,7 

,9 
2,1 

2,3 

2,5 

2,5 
2,6 

2,9 
3,1 

3,2 

3,3 
3,5 
3,7 
3,8 

4,0 

4,1 
4,3 
4,4 
4,6 


X^ 


II' 


29* 


// 


4- 
4. 
4- 
4- 
4- 
4- 


8,9 
13,6 

18,5 

23,6 
28,7 

33,9 


4.  39,3 

4'  44,9 
4.  50,6 

4.  56,4 
5-    2,4 


5.    8,5 

5-  '4,7 
5.  21,1 

5.  27,6 
5-  34,2 


5.  40,9 

5-  47,7 

5-  54,7 

6.  1,8 

6.    9,0 


6.  16,3 
6.  23,7 
6.  ^1,2 
6.  38,8 
6.  46,5 


6.  54,3 

7.  2,2 

7.  10,2 
7.  18,3 
7.  26,5 


Difi: 


// 


4,7 
4,9 

S.4 

5,6 

5.7 
5,8 
6,0 

6,, 

6,2 
6,4 

6,? 
6,6 

6,7 
6,8 

7fO 
7,' 
7,2 

7,3 

7,4 

7,5 
7,6 

7,8 

7,9 
8,0 

8,1 
8,2 


XK 


li' 


29*" 


7- 

7- 

7- 

7- 
8. 

8. 


26,5 

34,5 

43,2 
51,6 

0,1 
8,7 


8.  17,4 
8.  26,1 
8.  34^ 

8.  43,8 
8.  52,7 


9-    ',7 
9.  20,7 

9.  19,8 

9.  29,0 

9.  38,2 


9-47»4 

9-  56,7 
20.    6,1 

20.  15,4 

20.  24,8 

20,  34,2 
20.  43,7 

20.  53,2 

21.  2,8 
21.  12,3 


21.  21,8 
21.  31,4 
21.  40^9 

2X.  50,5 
22.     0,0 


Ditl. 


8,3 

8,4 

8,4 

8.5 
8,6 

8,7 

8,7 
8,8 

8,9 
8,9 

9»o 

9iO 
9f« 
9»» 
9ta 

9i3 
9i4 
9»3 
9>4 

9^ 

9»S 

9,6 
9i5 

9>5 

9»6 

9.S 
9,6 

9,5 


/ 

o 


S      o 

o.  o. 

O.  O.  10 

o.  o.  20 
o.  o.  30 


o.  o.  40 
o.  o.  50 

O.  I.   o 


O.  I.  10 

o.  I.  20 
o.  X.  30 


o.  I.  40 
o.  X.  50 

O.  2.   O 


O.  2.  10 
O.  2.  20 
O.  2.  30 


O.  2.  40 
O.  2.  50 

o.  3.  O 


o.  3.  10 
o.  3*  20 
o.  3.  30 


o.  3.  40 
o.  3.  50 
o.  4*  o 


o.  4,  xo 

o.  4*  20 
o.  4.  30 


Ow  4.  40 

o.  4.  50 
o>  5.  o 


o.  5.  10 
a  5.  20 
05.  30 


o.  5.  40 
o.  5.  50 
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0.    2,5 

0.     1,7 
0.     i.s 
0.     1,4 
0.    1,3 

0.    0^7 

0.    0,4 

0.    0,0 
0.    0,2 
0.    0,4 
0.    0,6 
0.    0,3 

0.     i',3 
0.     1,5 
0.     1.8 
0.     1,9 

2.  38. 
3.28. 

2.26. 

2.  28 

10 

0. 

I   t8.   15,3 
4-   '8.   13,0 
4.   .8.   10,5 
4.   <8.     7,8 

■  ».3 

■  «.s 

■  »'7 

■  a,9 
-    3.0 

■  S.3 

■  3.S 

ifi 

3.    4,0 
3-    4.a 
=■    4>4 

i.tt 

3.    s,o 
0     5,1 
»■    5.3 
»•    S.S 
!■■    i.7 
°-    S.9 
0.    6,1 
0.    6,3 
0.    6,; 
0.    6,7 
0.    6,8 
0.    7,0 
0.    7,1 

"■    7.4 
0.    7.6 
0.    7,8 
0.    8,0 
0.    8,1 
0.    8,4 

III 

0.       8,9 
0.       9,1 

0.    9.3 
0.    9.4 
0.    9,7 
0.    9,9 
0.  to,o 
0.  16,1 
0.  10,3 
0.  10,6 
0.  10,8 
0.  10,9 

3.  »2.  40 
3.   13.  SO 
3.   13-     0 

0, 

4-     7-iH/' 
4.     8.  14,2 
4.     8.29.6 

\ 

20 

40 

50 

0 

4.  16.  46,2 
4.  16.  52,4 
4.  .6.  58,4 

a.  3« 
2.28 
3.39 

40 

0 

4.   itt.     4,9 
4.    18.     1,9 
4.   17-  S8.6 

2.   13.   10 

a.  13.30 
a.  ij.  30 

0 
0 

4-     e-44.B 
4.    8.  59.S 
4.     9-  '4.6 

I 

•; 

10 

0 
0 

4.  17.    4,2 
4-  '  7-     9-8 
4-  '7-  'S.* 

a.  29 

2.29 

2.29 

10 

° 

4.   17-   SS.i 
4-   '7-  S1.4 
4.   17.  47,6 

3.  13.  40 
a.  13.  so 
3.  14.    0 

0 
0 

4.    9.  29,1 
4.     9.  43,6 

4-  9'  "i/.q 

' 

21 

22 

4« 
so 

0 

4.  17.  20,4 
4.  17-25.4 
4-  t?-  30.2 

3.29 
2.29 
3-    0 

SO 

° 

4-   "-■  43.6 
4.    17-   39^4 
4-   17-  3S.O 

3.  14.  10 
a.  14.  ao 
a.  14.  30 

0 
0 

4.  10.  12,0 
4.  to.  3  5,8 
4.  to.  39,; 

I 

10 
30 

0 

4-  '7-  34.9 
4-  '7-  39.4 
4.  17.  41,6 

4-  '7'  47.7 
4.  17.  51,; 
4-  '7-  ;!.2 

i-    0 
3.    0 
1.    0 

'i 

I 

4.   '7-  30.4 
4.   '7-  2S.6 
4.   17.  20,6 

2.  14.40 
a.  14.  JO 

3.  IS.    0 

° 

4-  'o-  SJ.9 
4.  t I.    6,2 
4.  11.  ig,i 

I 

23 

40 
SO 

I 

3.    0 
3-    0 

3.     ' 

1° 

0 

4-  >;■  'S'4 

4.   17-   'o,' 
4-   '7-     4.6 

^ 

4-  11.  33,0 
4.  ir.  44,7 

4.   M.   57,2 

* 

23 

23 

2! 

20 
30 

0 

4.  17.  S8.7 

3-     ' 
3-     ' 
3-     ' 

10 

^ 

4.   16.   58,9 
4.   '6-   S3.0 
4-   16.  46,9 

a.  IS-  40 
a.  IJ.  so 
a.  16.    0 

I 

4-  'S-    9.4 
4.  12.  21,4 
4-  t2.  31,3 

\ 

23 

13 

»4 

40 
SO 

I 

4.  .B.     7,9 
4.  18.  10,6 
4.  .8.  ij,. 

3-     ' 
3-     ' 

3-    a 

40 

0 

4.  16.  40,6 
4.   16.  34,1 
4.   16.  27.4 

a.  16.  10 
2.  16.  ao 

0 

4-  "2-  4S'0 
4.  12.  56-5 
4.  I  J.     7,8 

2 

34 
»4 

34 

30 

30 

"^ 

4.  .8.  .s,, 
4.  .8.17,5 
4  18.  i9,s 

3.     3 

3-    2 
3-    2 

30 

0 

4.   16.   20,6 
4.   16.   13,6 
4.   16.     6,4 

a.  16.  40 
a.  16.  so 
3.17.    0 

0 
0 

4.  '3-  -8,9 
4-  '3- 39,8 
4.  13.  40,1; 

3 
2 

*4 

24 

40 

SO 

■" 

4  18.11,1 
4.  .8. 11,7 
4  iS.  14,1 

3.    2 
3-    2 

3-     3 

40 

so 

^ 

4-   'S-   S9.0 
4.   '5-   S'.4 
4.    'v    43.0 

a.  17.  10 
a.  1 7.  20 
3.  17.  30 

0 

0 

4.  13.  51,0 
4-  H-     '.3 

4.  14.  ti,4 

2 

as 

2S 

20 

JO 

° 

4.  18.  15,3 
4.  18.  16,3 
4  .8.17,0 

3-     3 
3-     3 
3-     3 

20 

I 

4.    -S-   3S.6 
4.   15.   27,5 
4.    15-    '9.' 

3.  17.40 
3.  17.  50 
3.  18.    0 

0 

4-  '4-  a ',4 
4-  14-  3'.i 
4.  14.  40,6 

3 

^S 

40 
so 

° 

4.  .8.1;,; 
4  16.  i;,9 
4.  18. 18,1 

3-     5 
3'     3 
J-    4 

40 
SO 

0 

4-    ly     10,6 

4-  'S-     '.9 
4-    ■4-    ?3'0 

a.  18.  10 
2.  18.  ao 
2.  18.  30 

I 

4-  14-  49.9 
4-  14.  S9.' 
4   IS-     8,0 

: 

26 
26 
26 

30 

0 

4.  l«.  lB,l 

4-18.17,9 

4  18.  17,S 

3-    4 
3-    4 
3-    4 

30 

4-   14.  43.9 
4-   '4-   34.6 
4-   >4.  25,2 

a.  18.  40 
a.  18.  so 
3.  iq.     0 

I 

4-  "S-  '6,7 
4.  1 5.25,2 
4-  IS-  33-6 

lb 
26 

27 

40 
SO 

*■ 

4.  .8.  =6,5 
4.  18.  16,1 
4  18.  15,1 

3-     4 
3-    4 
3-     1; 

40 
SO 

4-   14-   '5'S 
4.   14-     5>6 
4.   13-   S;.6 

2.  ig.  10 
2.  .9.  ao 
2.  19.  30 

I 

4-'S-4',8 
4-  '5-  49.7 
4-  IS'  57.4 

2 
3 

=  7 
•  a; 
27 

.20 
■   30 

c 

.     4.  18.  13,9 
.     4.  18.11,6 
.     4  18.11,1 

3-     S 
3-     S 
3-     S 

.  10 
-  30 

4.   13-  4S.S 
•  4-   13-  3S-2 

4.   13.  34,6 

2.  19.  40 
2.  19.  so 

a.  ao.    0 

c 

.    4-  i6-    4.9 
■     4-  '6-  '1,3 
•     4-  '&-  19.5 

'.  2i 

.40 

■SO 
.    0 

I 

■  4-  16.  19,3 
.    4  18.  17,4 

■  4-  18   1S.3 

3-     i 

.  40 
■SO 

0 

■  4-   '3-   '3.1 

■  4-   13-     2.9 
.  4-  '».  5'.8 

(1»») 
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Equation   of  the    Center.                                                           | 
Aroument.     Anomaly  corrected,  or  Argument  XXV. 

E(|oation. 

D.fi; 

Equation. 

DiiT. 

E<j<jation. 

DiiT, 

4,  0 
4.  0 
4-  0 
4.  0 

30 

0 

.  ;.'.6...,. 

3. 1;.  46.2 

3.   ,5.   i.,o 
3-  '4-  3  5.7 

0'.  3S,o 
0.  5S.3 
9.  3!.3 

0.  3S.| 
0.  3(,6 

°.  JS.7 
0.  36,0 

9.  36." 

0.  36,3 

9.  36,4 
0.  36.6 
0.  36.7 
0.  36,9 

9-  37.9 
9.  37.1 
o.  37.J 
■>•  37.4 
9.  37,6 

1.1^.1 

0.    38.0 

0.  38,1 

0.  J8,2 

o-  38,4 
0.  38,5 
0.  38,6 
0.  38,8 
0.  38,9 
0.  3g,o 
0.  39.2 
=•■  3*3 
=■  39.4 

3.   39.6 
3.  39.7 

3-  3').8 
3-  40,0 

3.  40,  ( 
3.   40.3 
3-   40.4 
3.  40,5 
>.  40,6 

■   40.7 
.   40.9 
.41.0 

.  4>.' 
■4'. 3 
■4'.4 

4.     8.     0 
4.     8.  m 
4.     8.  20 
4.     8.   ;o 

o-  3-   45-  44.3 

0.2.45.    M 
0.  a.  44.  21,2 
0.  2.  43.   3(,.4 

0.  41,5 
0.  41.6 

0.  4.,8 

o-4',9 
0.  42,0 

0.  4a.a 
0.  4a,3 
0.  41.4 
0.41,5 
0.  42,6 
0.  42.8 
0.42,9 

o-  43,0 
0.  43,, 
o-  43-3 
0.  43,4 

0.  43. S 

0.  43.6 
o-  43.7 
0-  43,9 
_o.  44,0 
0.  44,' 
0.  44,a 
0.  44,3 

4.16.    0 
4.  16.  10 

4.   16.  20 

4.   16.  30 

'      i       .      .. 
0.    a.  10.  14,9 
0-    3-    9-  a 7.7 
0.    a.    8.40,4 
0.    2.     7.  S3,o 

o-  47.a 
0-  47.3 
o-  47.4 
0.  4J.S 
0.  47.6 
o-  47,7 
0.  47,8 
0.  47,9 
0.  48,0 
0.48,3 
0.48,3 
0.  48M 
0.  4«,4 
0.  48.i 
0.48,7 
0.  48.8 
0-48,9 
0.49.0 
0.49., 
0.  49,2 
0.49,3 
0-49,4 
0.49.6 

0.49,8 
0.49,8 

0-49.9 
0.  so,. 
0.  50,3 

050.3 
0.  so^ 
0.  scs 

0.  SQ,b 

o-  50,7 
0.  so,8 
0.  50,9 
0.  51,0 
0.  st,o 
0.  SM 
0.51,1 

o-  Shi 

0-  SM 

0.  jifl 

4    0 
4-  0 
4.   1 

40 

* 

3.  14-     0-2 
3.    13.  3+,6 
3-  ■»■  48,9 

4-     8.  40 
4.     8.   io 
+.     g.     0 

0.  2.  4a.   S7,s 
0.  2.  42.   15.5 
0.  a.  41.  33,3 

4.   16.  40 

4-  16.  so 
4.  17.    0 

0.    a.     7.     s,S 
0.     2.    6.  17,9 
0      a.     5.  30,2 

4.   ' 
4,   I 
4.   1 

10 

*■ 

3.   11.  13,0 
3.  '1.  3;,o 
3.   ti.    0.9 

4-     9.   10 
4.     9-  20 
4-     9-  30 

0.  2.  40.  51,0 
0.  a.  40.     8,6 
0.  2.   39.  26,1 

4.  17.  10 
4.  17.  20 
4.  17.  30 

0.    a.     4.42,4 
0.    a.     3-S4.S 
0.    2.     3.    6,5 

4.   1 
4-   « 

4-  3 

40 

0 

3.  ■<>.  24,6 
3.     9.  48,« 
J.     9.   11,6 

4.     9.  40 
4.     9.   so 
4-    10.      0 

0.  2.  3^.  4j,s 
0.  a.  38.     0,7 
0.  2.  37.  ,7,8 

4.  17.  40 

0.    a.     I.  jo,o 
0.    2.    0.41.6 

4r  ' 
4.  3 
4.  a 
4.  2 
.4.  1 
4-  3 

;i 

^ 

3.     B    34,9 
3.     7.  i».o 
3.     7.  2'.o 

4.    10.    10 
4.  10.  ao 
4.   .0.  30 

0.  a.  36.   34.8 
0.  a.  3,.   5.,7 
0.  2.   35.     8,4 

4. 18. 10 

4-  18.  ao 
4.  "8.  30 

0.     '•  59-  53.a 
0-     '-S9-    4,7 
0.     I    58.  ,6,0 

40 

0 

0 

3-     6.  43.9 
3.    6,     6,6 
3.     !.  19." 
3..    4.  S".' 
3.     4.  13.9 
3.     3.  36,' 

4.    lo.  40 
4.    10.   JO 

4.    n.     0 

0.  2.  34:  aj.o 
0.  2.  33.  4,,5 
0.  2.    3a.    S7,g 

4.  18.  40 
4-  18.  50 

4.  19.    0 

0.     I.  57.  27,2 
0.     I.  s6.  j8,3 
0.     I.  55.  49,3 

4-  3 
4.  3 
4.   3 

ao 
30 

4     11.   10 
4.    II.  20 
4-   ■'■   30 
4.   u.  40 
4.   11.  50 
4-    fa.     0 

0.  2.   32.    .4.2 
0.  3.  31.  30,3 

0.    2.    30.   46,3 

0.  2.  30.     a,2 
0.  a.  29.  18,0 
0.  a.  28.  33.7 

4-  19-  '0 
4.  19.  ao 
4.  19.  30 

0.     1.  S5-    o>» 
0.     1.  S4.  11,0 
0.     I.  S3.  2t,7 

4-   3 
4-  3 
4-  4 

S" 

I 

3.     '■   S8.i 
3.     a.  ao.o 
3.      ..  41.8 

4-  19-  40 
4.  J  9.  so 

4.  20.    0 

0.     1.52.  32,3 
0.     I.  S".  42,8 
0.     :.  SO.  53,a 

4-  4 
4.  4. 

10 

I 

3       ■.     3.4 
3.     6.  24.9 
2.   59.  46.3 

4.   12.   10 

4.    15.    20 

4-    '2.   30 

0.  a.  27.  49,3 

0.  2.  27.     4.7 
0.  2.  36.  20,0 

0.44.6 
o-  44>7 

4.  20.  10 
4.  ao.  ao 
4.  ao.  30 

0.     I.  so.     3,s 
0.     ■-49.  I3>7 
0.     I.  48.  a3,t, 

4.  4.  40 
4.  4-   SO 
4.   5-     0 

0 

2.   S9.     7.5 
.-  jS.  18,6 
=■   !7.  49.' 

4.  la.  40 
4-   '2-   5° 

4.    13.     0 

4.    13-    JO 
4.    13.  20 
4.   13-  30 

0.  a.  25.  35.2 
0.  2.  24.  50,3 
0.  2.  24.     ;,3 

o-  44.9 
0.  45.0 
0.  45,' 
o-  4S.3 
^-  45,4 
0.  45-5 
0.  45.6 
0.  45.8 
0.  4i;,9 
0.  46,0 
0.  46,1 
0.  46,2 
0.  46,4 
0.  +6,4 

0.  46,'(, 
0.  46,7 

4.  ao.  40 
4.  20.  so 
4.  21.    0 

0.     I-  47-  34.0 
0.     1.4*.  43,9 
°-     ■■  45-  53.7 

4.   5.  io 

4.  s-  ao 
4.  s-  ?o 

° 

a.  57.   10,4 
3.   56.   3(,i 
2.  !!.  (1.7 

0.  2.  23.  20,3 
0.  a.  22.  34,9 

0.   2.   21.    49,5 

4.21.    IO 

4.  21.  ao 
4.  2r.  30 

0.     :.4S.     3,4 
0.     I.  44.  13,0 
0.      1.43.  32,(1 

4.  S-  40 
4.  S-  so 
4.  6.     0 

Q 

2.  55.   12,1 
2.  54.  32,4 

2.    53.    52.6 

4.   13-  40 

4.   13-   50 
4.   14-     0 

0,  a.  21.     4,0 
0.  2.  20.  18,4 
0.  2.  19.  32,6 

4.  21.  40 
4-21.50 

4.  22.     0 

0.     1.4a.  3'.9 
0.     i.4'.4<,» 
0.     1.  40.  i;o,4 

+.  6.   ,0 
4.6.20 
4.  6.  30 

0 

2.     (3.     ,2,6 

1.  5>.  32,s 

2.  sj.  53,2 

4.   14-   "> 
4.   14.  20 
4.    14.   30 

0.  a.    :8.  46,7 
=.  2.   .8.     0.7 
0.  2.   17,   14,6 

4-  22-  10 
4.  22.  ao 
4.  21.  30 

0.     I.  39.  S9,s 
0.     1.39-    8,s 
0.     t.  iS.  .7.S 

4.  6.  40 
4.  6.   50 

4.     7.       D 

0 

2.  J,.  „,8 

2,  50.  31,3 

3.  49.  50.; 

4.   14.  40 
4.   14.   ;o 
4.   -S-     0 

3.    2.     .6.    28,4 

X  a.    15.  42,0 
3.  2.   14-   SS.6 

4-  '2.  40 
4.  aa.  50 
4.  2J.     0 

0.     '.37-a6,4 
0.     I.  36.  3s,3 
0-     I.  35-  44,0 

4.  7. 

4-   7- 
4-   7- 

30 

0 

3.  49,  ,0,0 
a.  48.  39,1 
3.  47.  48.1 

4.    15-    '0 
4.   15.  ao 
4-    15.   30 

3.    2.     14.       9,1 

1 1: -.till 

.2.   n.  49.0 

.    J.     11.       2,0 

■  2-   'o    '4.9 

4.23.  10 

4-  23.  ao 
4.  23.  30 

0.     f.  34.  52,6 
0.     1.  34.     1,1 
0.     1.33.    9,s 

4-   7- 
4-  7- 
4.  8. 

40 
SO 
0 

J; 

a.  47.     7.9 
a.  46.  35.7 
3.  45.  44.3 

4.    15.   40 
4.   >s.  50 
4.   j6.     0 

0.  47.0 
0.47.1 

4.  23.  40 
4.  a3.  50 
4.24.    0 

0.     i.  33.  17,8 
0.     1.3'.  36,0 
0.     1.30-34,' 

(14.0) 
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5- 


5- 
.5: 

5- 


5 

•5' 


i: 
5- 


$ 

i: 

S- 


i: 

s 

5- 


5- 
5« 


i- 
i- 


5 


Is 

s- 


8.    o 
8.  lo 

8.20 

8.  30 


8.  40 

8.  50 

9.  o 


9.  10 
9.  !io 
9.30 


9.40 
9.  so 
20.    o 


20.  10 
20.  20 
20.  30 


20.  40 
20.  50 

21.     O 


21.  10 
21.  20 
21.  30 


21.  40 

21.  $0 

22.  O 


22.  10 
22.  20 
22.  30 


22.  40 
22.  50 

23.    O 


23.  10 
23.  20 
23.  30 


23.  40 

23.  50 

24.  O 


24.  10 
24.  20 
24.  30 


24.  40 
24.50 

25.    o 


2$.  10 
25.  20 
25.  30 


25.40 
2j.  50 

26.    O 


Arg 
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S6. 


2n 


56,0 
16,9 
38,0 


59»3 
20,8 

4^,4 


4>a 
26,3 

48,6 


33,8 
56,6 


4.  19,6 

4.  42,8 

5.  6,2 


5.  29,8 

S-  53,6 

6.  17,6 


6.  41,8 

7.  6,2 
7.  30,8 


9.  2 


.">" 


7.  55,6 

8.  20,6 
8.  4s,8 


9.  ii,i 

9.  36,6 

10.    2,3 


Diff. 


// 


20,1 


20,7 
20,9 


ai,3 
21, c 


22,1 
22,3 

22,5 
22,7 


Equation. 


// 


1.47,1 
2.  ^3,8 
2.  40,7 


DifT. 


1.    7,8 

1.  35,^ 
14.    2,6 


4-  30,3 

4.58?! 
5.  26,1 


5-  54,3 
6.  22,7 

6.  51,3 


.  22. 


r.  20,1 

r.  49,1 
8.  18,3 


8.  47,7 

9-  ^7,3 

9.  47,0 


20.  16,9 

20.  47,0 

21.  17,3 


21.  47,8 

22.  18,5 
22.  49,4 


23.  20,5 

23.  51,8 

24.  23,2 


24.  54,8 

25.  26,6 
25.  58,6 


26.  30,8 

27.  3,2 

27.  3  5,8 


28.    8,6 
28.  41,6 

29-  14,7 


29.  48,0 

30.  21,5 

30.  N5,a 


:o. 


o.  31, 


.  22. 

31. 

29,1 

.  22. 

32. 

3,a 

.  22. 

32. 

37,4 

.  22. 

33. 

11,8 

.  22. 

33. 

46,4 

.  22. 

34. 

2I,% 

o.  34,4 
o.  34»6 
o.  34t8 


Equation. 


// 


»        o 

I.  22.  34.  21,2 

I.  22.  34.  56,2 

I.  22.  35. 

I.  22.  36. 


I.  22.  36. 
I.  22.  37. 
I.  22.  37. 


5-  30 


o.  xo. 


I.  22.  38. 
1.  22.  39. 
I.  22.  39. 


I.  22.  40. 
I.  22.  40. 
I.  22.  4r. 


19,1 

5S»9 

32,9 


Diff. 


I.  22.  42. 
I.  22.  42. 
I.  22.  43. 


47,4 

^4,9 


I.  22.  44. 
I.  22.  44. 
I.  22.  45, 


I.  22.  45. 
I.  22.  46. 
I.  22.  47. 


I.  22.  47. 
I.  22.  48. 
I.  22.  49. 


!•  22.  49. 
I.  22.  50. 
I.  22.  JI 


I.  22.  51 
I.  22.  52. 
I.  22.  «;3, 


1.  22.  53, 
I.  22.  54. 
I.  22.  5^, 


49,8 
30,4 


I.  22.  55, 
I.  22.  56. 
I.  22.  57. 


// 


o-  35,^ 
o.  35,1 
O'  35,3 

o.  35,5 
o-  35,7 
o-  35,9l 
o.  36,1 
o.  36,3 
o.  36,4 

o.  36,6 
o.  36,8 
o.  37,0 

o.  37,2 

o-  37»3 
o-  37,5 

o-  37»7 

o-  37,9 
o.  38,1 

o.  38,3 
o.  38,4 
o.  38,6 

o.  38,8 
o.  39,0 
o.  39,1 

0-39,3 
^'  39,5 
^39,7 

o-  39,91 
o.  4f  ,0 

o.  40,2 

o.  40,4' 
o.  40,6! 
o.  40, 7J 

o.  40,9 
o.  41,1 
o.  41,3 


o.  42,0 
o.  42,1 

0.42,3 


5- 
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Continuation  of  TABLE  XXXIII. 

Equation  of  the  Center. 
UMBNT.    Anomaly  corrected,  or  Argument  XXV, 


Equation. 


DifT. 


Equation. 


DifT. 


Equation. 


Biff. 


i 

:o. 

:o. 

CO. 


[O. 

ro. 


[O. 
[O. 
iO. 


[O. 

[O. 
[O. 


[O. 

;o. 

[O. 


[O. 

[a 


10. 

[O. 


[O. 

;o. 
o. 


0. 
[O. 

o. 


to. 
to. 
:o. 


[O. 
lO. 

:o. 


[Q. 
[O. 

i 


o, 
ro. 
to. 


EO. 

no. 

[O. 


lO. 
[O. 
[O. 


2.  O 
2.  IO 
2.  20 
2.  30 


»       o 
II.  23. 

II.  23. 
II.  23. 
II.  23. 


// 


5-  43,0 

6.  26,5 

7.  10,2 
7-  S4»o 


2.  40 
2.  $0 
3-    o 


II.  23. 
II.  23. 
II.  23. 


3.  10 
3.  20 
3.  30 


11.23. 
II.  23. 
II.  23. 


3.40 

3-  SO 
4.    o 


IT.  23. 
II.  23. 
II.  23. 


4.  10 
4.  20 
4.30 


II.  23. 
II.  23. 
II.  2V 


4.40 
4.  50 

5-    o 


II.  23. 
II.  23. 

IT.  23. 


{.  10 
5.  20 

s-  30 


II.  23. 
II.  23. 
II.  23. 


8.  38,0 

9.  22,2 

o.     696 


0.  51^1 

1.  35,8 

2.  £0,7 


3-  S'7 
3-So>9 

4-  36»» 


5-aiV7 
6-  7*3 
6.  53,1 


7-  39*1 

8.  25,2 

9.  1 1,5 


9.  58,0 

20.  44,6 

21.  3M 


5.40 

5-50 
6.    o 


II.  23. 
II.  23. 
II.  23. 


22.  i8|4 

23.  5,6 
23.  52,9 


6.  10 
6.  20 
6.  30 


II.  23. 
II.  23. 
II.  23. 


24.  40,4 

25.  28,0 

26.  15,8 


6.  40 

6.  50 

7.  o 


7.  10 
7.  20 
7.  30 


7.40 

7-  SO 
8.    o 


8.  10 
8.  20 
8.  30 


8.  40 

8.  50 

9.  o 


9.  10 
9.  20 
9.  30 


II.  23, 
II.  23, 
II.  23. 


27.  3,8 

a7-  S^9 

28.  40,2 


II.  23. 
II.  23. 
II.  23. 


29.  28,6 

30.  17,2 

31.  6,0 


II.  23. 

II.  23. 
II.  23. 


3'-  S4>9 
3»-  44*0 
33-  33»a 


II.  23. 

II.  23. 

TI.  23. 


II.  23. 
IT.  23. 
II.  23. 


34- 

22,6 

3S- 
36. 

12,1 
1,8 

36. 

S«i7 

37- 
38. 

4«.7 
3 '.9 

II.  23. 
II.  23. 
II.  23. 


39-  22,2 

40.  12,7 

41-    3>4 


io.  19.  40 
[O.  19.  50 

10.  20.    o 


II.  23. 
II.  23. 
II.  23. 


41-  S4»a 
4*-  4S»^ 
43-  36,a 


/ 
o. 

o. 

o. 

o. 
o. 
o. 

o. 
o. 
o. 

o. 
o. 
o. 

o. 
o. 
o. 

o. 
o. 
o. 

o. 
o. 

o. 

o. 
o. 
o. 

o. 
o. 
o. 

o. 
o. 
o. 

o. 
o. 
o. 

o. 
o. 
o. 

o. 
o. 
o. 

o. 
o. 
o. 

o. 

o. 
o. 

o. 
o. 
o. 


// 


43»S 
43,7 
43*8 
44,0 

44.a 
44»4 

44»S 
44*7 
44.9 

4S'0 
45'^ 
4S»3 

46,0 
46,1 

4^,3 

46,5 
46,6 

46,8 

47»o 
47>a 
47,3 

47,5 
47,6 
47.8 

48,0 

48*1 
48,3 
48,4 
48,6 
48,8 

48,9 
49' ^ 
49'^ 

49.4 
49,S 
49' 7 

49*9 

50*0 
50,2 

SO' 3 
So»S 
50,7 

S0,8 

So,9 
Shi 


S        O  / 

O.  20.  O 
O.  20.  10 
O.  20.  20 

o.  20.  30 


o.  20.  40 
o.  20.  50 

O.  21.     O 


O.  21.  10 
O.  21.  20 
O.  21.  30 


O.  21.  40 
O.  21.  50 
O.  22.     O 


O.  22. 
O.  22. 
O.  22. 


10 
20 
30 


O.  22. 
O.  22. 

o.  23. 


40 

SO 

O 


o.  23. 
o.  23. 
o.  23. 


10 

20 

30 


o.  23. 
o.  23. 
o.  24. 


40 

so 

O 


o.  24. 
o.  24. 
o.  24. 


10 
20 

30 


o.  24. 
o.  24. 
o.  25. 


40 

o 


o.  25. 
o.  25. 
o.  25. 


10 

20 

30 


o.  25. 
o.  25. 
o.  26. 


40 

so 
o 


o.  26. 
o.  26. 
o.  26. 


10 

20 

30 


o.  26. 
o.  26. 
o.  27. 


40 
50 

o 


o.  27. 
o.  27. 
o.  27. 


10 
20 

30 


o.  27. 
o.  27. 
o.  28. 


40 

so 
o 


'/ 


23- 

23. 
23. 

a3' 


43- 

44 

4S 
46 


23-47 

^3-47 
23.  48 


»3 

23. 

23" 


49 
SO 

S' 


23. 

23' 

23 


Sa 
S3 
S4 


23" 

23. 
23. 


54 

SS 
S6 


23-  S7 
23.  58 

23.  59 


24.  o 
24.  I 
24.    2 


24.     : 
24. 
24.     4 


*4.     S 
24.    6 

24.     7 


24. 
24. 
24. 


8 

9 
10 


24.  1 1 
24.  12 
24.  13 


24- 
24. 

24. 


14. 
14 

^S 


24. 
24. 
24. 


16 

17 
18 


24.  19 
24.  20 
24.  21 


24.  22 
24.23 
24.  24 


24 
24.27 


as 
26 


36,2 

a7f4 
18,8 
10,4 


2,1 

S3,9 
45,9 


38,0 

30,3 
22,8 


»S»4 
8,1 

1,0 


S4,o 
47,2 
40,5 


34,0 
27,6 
21,4 


'5,3 
9,3 

3,5 


57,8 

5^,3 
46,9 


41,6 

3^5 
31,5 


26,7 
22,0 

'7,5 


'3, 


8,8 

4,6 


0,6 

56,7 
53,0 


49,4 

45,9 
42,6 


39,4 
36,3 
33,4 


30,6 

27,9 
25,4 


23,0 
20,7 

18,5 


o. 
o. 
o. 

o. 

o. 
o. 

o. 
o. 
o. 

o. 

o. 
o. 

o. 
o. 
o. 

o. 
o. 
o. 

o. 
o. 
o. 

o. 

> 

o. 
o. 

o. 
o. 
o. 

o. 
o. 
o. 

o. 
o. 
o. 

o. 
o. 
o. 

o. 
o. 
o. 

o. 
o. 
o. 

o. 
o. 
o. 

o. 
o. 
o. 


// 


1,2 

1,4 
1,6 

1,7 
1,8 

2,0 

2,3 

a,  5 

2,6 

2,7 

»'9 
3>o 

3.2 

3'3 

3»S 
3'6 

3'8 

3,9 

4»o 

4»2 

4' 3 

4.5 
4,6 

4,7 

4»9 
S'O 

5'* 
5'3 
S'S 

sfi 

5'8 
6,0 

6.1 
6.3 
6,4 

6.8 

6.9 
7.' 

7.a 
7>3 
7.S 
7.6 

7.7 
7.8 


f  O 

0.  28 

28 


28 
28 


28 
28 
29 


29 
29 
29 


29 
29 

o 


o 
o 


o 
o 


2 
2 
2 


2 
2 


4 

4 


4 
4 
$ 


o 
10 
20 

30 


40 

50 
o 


10 

20 

30^ 
40 

50 


10 
20 

.3J0 
40 

SO 
o 


10 

20 

30 


40 

so 
o 


TO 
20 

30 


40 

50 
O 


10 

20 

30 


40 
50 

o 


10 
20 
30 


40 

SO 
o 


10 
20 
30 


40 
50 

o 


.  24.  27 
.  24.  28 
.  24.  29 


24.  30.  12,8 


24. 

24. 

24- 


3' 

32 

33 


•,24. 
.  24. 

.  24. 


34 

35 
36 


24. 

24- 
24. 


37 
38 

39 


24- 
24. 

24. 


40 

41 
42 


1 8,  J 
16, 

«4, 


*» 


I 


0.58,1! 

o.  58, 


II«2 


s? 


5«.! 


7»o 

^\ 
4,8 


3»9 
afS 


a,o 
1,6 

^3 


24. 
24. 


43^ 
44- 


X.I 


24.  4S-    ',2 


a 

a 

o.58,( 

0.58,; 

o.$W 

0.51 
o.s\ 

o.59.( 

<^s»; 

o-S! 


Oil 


24. 
24. 

24- 


46.    1,4 

47-    hi 

48.      2,1 


24. 

24- 
24. 


49. 
50. 


a,6 

M 

4*1 


24. 

24. 

24. 


S»-  S»o 
53-  *»o 
S4»    7»» 


24. 
24. 

24. 


55-    8,3 

56.  9>7 

57.  ii,a 


24- 

24. 
*S' 


58.  12,8 

59-  >4f5 
o.  .16,3 


25, 
^5' 


I.  i8,a 

2.  20»I 

3.  22,2 


as- 

aS' 

a  5' 


4-  24,4 

5-  a6,7 
6.  29,1 


aS' 

as- 
as- 


7-  31,7 
8.34,4 

9-  37,1 


as- 
as- 
as- 


10.  39,9 

11.  42f8 

12.  45,9 


as- 

as- 
as- 


13.  49,1 

'4-  Sa,4 
'S-  55,8 


A 


*,i 

M 

a»S 

an 

»*7 
*'7 

3^ 
3«3 
3*41 
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Contiiniation  of  TABLE  XXXIII." 

Equation  of  the  Center. 
Argument.    Aoomaly  corrected,   or  Argument  XXV. 

B,«a.ion. 

Diff. 

Equation. 

Difl". 

Equation. 

Diff. 

II.    6.  'o 
II.    6.  10 

11.      6.  20 

11.  6.30 

"■"Vi's-i'i.s   ; 

ii.aS.  .6.  S9,j 
,,..5.  ,8.    j,o     , 
11.35.  '9-    ^o 

h 

3,7 
3.8 
3.9 

4,0 
4.0 
4.1 
4.3 
4,4 
4.4 

4.5 
4,6 

tl 

+.9 
5.0 
5.1 

5,2 
5.3 

5,1 
!.4 

H 
5.6 

.?'7 
S.8 
S.9 

!•' 

6,0 
6,1 

6.2 

6,2 
6,1 

t:t 

6,6 

^:8' 

6,8 

7.0 
7.0 

7'" 
7.' 
7.a 
7.3 
7.3 
7.4 
7.5 

II.  14.    0 
1;.  14.  10 
11.  14.  20 
II.  14.  30 

M.26°.  8 
II.  26.  9 
11.  26.  ro 
11.26.  11 

3'.8 

39.4 
47.1 

7.7 

li 
7,9 
7.9 
8,0 
8,1 

8,1 
8.2 

8,3 

ii 

8,S 

li 
8,6 

1:1 

8,8 
8,8 
8,9 
8,9 
9,0 
9,1 
9,' 
9,2 
9,2 
9,2 
9,3 
9,3 
9,4 
9.5 
9.5 
9,5 
9,6 
9,6 
9.6 
9,7 

tl 
9.8 

9.9 

10,0 
10,0 

32.  10 
22.  20 

22.30 

11.27.  3- 31.6 
IJ.  27.  ,.41,6 
.1.27.  5.51,7 
11.27.    7-    i.S 

1.  .0,0 
1.  10,1 
I.  10.1 

1.    10,3 
1.   10,3 
1.    10,2 
1,    10,3 
I.    10,  J 

I.  10,3 
I.  10,3 
I.  10,4 
1.  10,4 
1.  10,4 
1-  '0,4 
1.  10,5 
I.  io,s 
'-■o,S 
I.  10,5 

'.■.\l\l 
1.  .0.6 

1. 10.6 
1.  .0,6 

1. 10.7 
1. 10,7 
1. 10,7 
1. 10,7 
1. 10,7 
1. 10,7 

1. 10.7 
..  10,8 

1. 10.8 

1.  io,B 
1.  .0,8 
I.  10,8 
1.  10.8 
I.  10,8 
1.  10,8 
...0,8 
].  .0.8 
1.  10,, 
I.  10,9 

'■  10,9 
1.  .0., 
I.  10.9 

i.  10,9 

II.    6.  40 
zi.    6.  50 

M.      7.      0 

11.  «;.  20.  10,4    ' 
11.25.22.  18,) 

11.  14 
11.  14 
11.  15 

40 

50 

11.26.  12 
.1.26.    14 

...36.15 

54,« 
2,6 

10,5 

33.40 
33.  SO 
23.      0 

■1.37.     8.  ,2,0 

ir.  27.  9.  12,3 
■  1.27.  10.  J2.4 

II.  7. 10 

M.      7-20 

II.    7.30 

...2S-2J.22.,       ; 

11.25.34.26,4               , 
11.35.35.      30,7 

II.  IS 
II.  ,5 
11.  15 

JO 

11.   26.    16 

11.36.  17 
.1,36.    18 

.8,4 
26,4 
34.5 

33.   10 

23.30 

3J.   30 

11.37.  ".41.6 
11.27.  ■a-Sa.9 
11.37.  "4.    3,2 

11.    7.40 

11.25.26.35,1                , 

II.  25.  2;.  39'S     1 
11.35,  28.44,0 

II.  IS 

40 

so 

II.  26.  19 
I  J.  36.  20 
11.  S6,  31 

42,6 
S0.8 
59.1 

33.40 

33.  SO 
24.    0 

11.  37- "S- '3,5 

.1.27.  16.33,9 
11.37.  '7-  34.5 

11.    8,  10 

1 1.     8.  30 

V.    8.50 

11.35.29.48,6     I 
11.  35.  30.  ;j,j     , 
;i.  25.  31.  58,1 

11. 16 
II.  16 
11. 16 

30 

11.  26.  23 

1  I.  36.  2^ 
11.  26.  25 

7.4 
.5,8 
=4,3 

3',8" 
4'. 4 
50,0 

34.  10 
34.20 
24.30 

...37.18,44,7 
11.  37.  19.  ss,i 
II.  27.  31.    S.6 

IK    8.4^ 

1 1.  -S.  so 
I,.    9.    0 

11.25.33.    3,0 
11.  25.  J4.    8,0     , 
II.  2;.  3;.  13,1 

It.  16 
11. 16 
II.  17 

40 

so 
0 

II.  26.  26 
.1.36,37 
11.26.28 

24.40 
34,  50 
25.    0 

1..37.23.  .6,. 
.1.27.33.36,6 
11.  37.  34.37,. 

II.     9.  10 

If.    9.10 
11.    9.  30 

...35.  j6. 18.J  ; 
11.25.37.33.6  , 
11. 35. 38. 39,0 

II.  17 
II.  17 
11. 17 

10 

II,  36.  39 

I..  16.  31 
II,  26.  3a 

S».7 

35.  10 
35.20 

25.  30 

11.37.25.47,6 
11.37.26.58,2 
11.37,38.    8,S 

1 1.    9.  40 
11.    9.  so 
i(.  10.    0 

11.35.39.34.4  , 

11.25.40.39.9  1 

11.35.41.45.5  ^ 

11. 17 

40 
50 

.1.  36.  33 
II.  26.  34 
'I.  26.  35 

2  5.0 

51.8 
0.9 

10,0 

35.  40 
25.50 

11.27.39.  .9.4 
I..  37.  30.  30,0 
11,37.31.40,7 

II.  10.  zo 
11.  JO.  30 

11.25.43.51,3  , 

.1.25.  43.  S7.0     I 
11.25.45.    3,9 

II.  18 
11. 18 
11.  >e 

30 

11,  26.  36 
...  26.38 

II,  26.  39 

26.  10 

36,  ao 
26,  30 

...27.  3a.  51,4 

.1.37.34.  3,1 
It.  27.  35.    13,8 

11.  10.  40 

II.  10.  so 

11.25.46.    8,8     ' 
11,25.47.14,8     J 
ii.a;.  48.  30,9 

11. 18 
11. 18 

"■  '9 

40 

II.  26.  40 
11.26.4: 
II.  26.  43 

i;,6 

26.  40 

36,  50 

37.  0 

11.37.36.33,5 

'I- 37-  37.34,a 
11.37.  38-44.9 

II.  11.30 

11.35.49.27,1     ' 

11.25.50.33,3 
11.35.  S'-  39.6 

11.  19 

11.  19 
11.  19 

30 

1..26.  43 
II,  26.  44 
1 1.  26.  4O 

46,9 
56,2 

5.6 

27.  10 
37.30 
27.30 

II.  37.39.  SS-7 

11.37.41.  6.S 

11.37.42,  17,3 

II.  11.40 
ir.  II.  so 

11.35.  ■;=•  46,0   ■ 
11.35.53.53,5 
11.25. 54-  "jg." 

11.  .9 
11.  iq 

40 

so 

0 

II.  36,  47 
11.36.48 
1 1.  26.  49 

'S,' 
24,6 
14.1 

27.40 

11.27.43.28,1 
11.37.44.  38,9 
M.  37.  4S-4q.7 

u,  13.  10 

U.  13.  30 

11.35.56.  5,8   ; 
11.35.57.12,6   , 
It.  25. 58. 19,4 

;;;H 

10 
10 

II.  36.  50 
.1.36.51 
u.  36.  53 

43.7 
S3.3 
".0 

38.  .0 

38,20 

38.  JO 

...37.47.  o.s 
11.37.48.11,3 
11,37.49-23,1 

M.   .3.40 
II.   .1.50 
11.   13.      0 
II-    15.    10 
II.    IJ.  20 

u.  13.30 

11.35.  59- »6,4     ' 

11.36.  0.33,4 
11.  26.     1.40,5 
11.  26.    3.  47.6     ' 
11.26.    3.54,8     ' 
...36.    5.  .3.1 

',\:ll 

40 
SO 

■  1.36.54 
11.26.  55 
1 1.  26.  56 

.2,6 

22,3 
32,1 

38,  40 

38,  50 

39.  0 

11,  37,  50.  52,9 
11.37.  SI.  43.8 
.1.37.52.54,7 

11.  31 

20 
10 

11.  36.57 
11,  36.  s8 
11.27.    0 

'.7 

29.  10 
39,20 
29.30 

11.37,  54.  5,6 
11.37.55.  16.5 
11.37.  S^-^7,4 

11. 13.40 

11.  13.  so 

.,.,4.0 

11.  36.    6.    9,4   ■' 
11.  36.    7.  16,8 
11.36.    8.34,3 

\\:ll 

40 

50 

11,27.  = 
11.27.  2 
11.37.    3 

11,6 

21,6 

31,6 

29.  40 
29.  50 

...27.57,38,3 

11.27.58.49.' 
11.28.    0.    0,0 

(MS) 


LUNAR    TABLES. 


TABLE   XXXrV. 

Equation  XXVI.     Variation. 
Argument  XXVI  =(iI  corrected  by  all  the  preceding  Equations—®). 


39- '3>' 
40.36,; 
4'-39.5 
43-  Sa.a 
44.   4,6 


4S-  (6-5 
46.27.8 
47-  J  8,5 

48-48,5 
49'  S7.6 


SI-    S.9 


S4-  24. 
5S-a7.9 


56. 30,3 
S7-3'.3 
58.30,^ 
59-28,7 
o.  34,9 


'9-5 


6.48, 
7.26,9 


S.40.6 
4-  56,4 


'■39.7 

0-4S.9 
59.50 

58.53 


S7-S4.- 
56-53.8 

54-48.: 

53-44,3 


5^-38,5 
S'-3'.6 
50-23-6 
49-14,6 
■  48-   4,7 


46.  54,0 
45.42,5 
44.30,4 
■43- '7.7 
4,6 


.40.51,. 
39-37. 
38.23, 


^■-  0.38.23,1 

'"35.5+' 


35-S4.6 
34. 40.4 
33-a6>3 
32.12,4 
30.58,9 
29.45,8 


36.   9.7 

14.59, 
23.49, 


10.33, 
943. 
8.55.0 


5-25.9 
4.50, 
4. 17.6 
3-47.' 
3.1b,!? 
a- 53. 


0-54.3 


6.41,3 
7.23.7 


6,68 
7.06 
7.+3 
7.7» 


8.3 1 
9.'3 
9.43 
9.73 


>>,67 
■,87 


29.  4,8 ;, 
30.20,0  ; 
31.35.8 


=,85 
12.S7 


The  difierCDce  is  here  givei 
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Continuation  of  TABLE  XXXIV. 
Equation  XXVI.     Variation. 
Argumbnt  XXVI  =((!  corrected  by  all  the  preceding  Equations-©). 


O 

O 

I 

2 

3 
4 
S 


0.38. 
0.39.17,2 

o.4o.34>3 
0.41.51,3 

0-43-   7>9l 
o.  44. 24,2 


6 

7 
8 

9 

zo 


o.  45. 40,0 
a  46. 55,2 
0.48.  9,8 
0.49.23,7 
0.50.36,7 


II 
12 

13 
H 


16 

»7 
18 

19 
20 


21 
22 

a3 
a4 
as 


26 

^7 
28 

29 

30 


VP. 


For 
10' 


VII*. 


0|0 


0.51.48,8 
0.53.  0,0 
0.54. 10,0 
0.55.18,8 
o.  56. 26,4 


o-57-3«»7 
0.58.37,5 

0.59.40,9 

0.42,6 

1.42,7 


2.41,1 

3-37»7 
4-3*.S 

5-25.4 
6. 16,2 


7-  S>o 
7.51,8 
8.36,3 

9-'8>7 
9-  S^'S 


2,87 
2,85 
2,82 

a,  7a 
2,63 

2>53 

a>43 
a,32 

*>^7 

2,02 

1,87 
1,67 

^^47 
1,27 

1,05 

0,80 

0.54 
0,28 

0,02 

9' 73 

9^43 

9'^ 
8,8 1 

8,47 
8,13 

7>78 

7»4a 
7,06 

6,68 


/        A 

9-  58,8 
o.  36,6 
1.12,1 

^  •  45»* 
2.15,9 

2.44,1 


9»7 
33>o 

3.53,6 

4.11,8 

4-27.3 


4.40,1 

50.5 
58,2 

3,3 
5>7 


5' 
5- 


4 
4- 
3 
3 


S>4 
2,6 

57.2 

49,2 

38,5 


*5,» 
9,2 

5 1.2 

30,3 
7,o| 


41,2 
13,0 

42,4 

9>4 

34.3 


For 
10' 

± 


VIIR 


// 


630 

592 
5,52 

4.70 
4.28 

3,86 

3'43 
3,01 

2,57 

2,13 

1,71 
1,28 

0,85 

0,40 

0,05 

0,53 
0,90 

1,33 
»>77 

2,20 

2,60 
3»oc 
3>48 
3.89 

4.30 

4.70 
5,io 

5' 50 
5,88 


>/ 


io-34>3 
9. 56,6 

9. 16,9 

8.35,c 

7.51,0 

7.   5»o 


For 
10' 


// 


6, 1 6,9 
5.26,9 

4-35.0 
3-41.3 
*•  45.9 


.  1.48,7 
0.49,9 

o.'59-49'7 

o.  5^-  47,9 
0.57.44,8 


o.  56. 40,3 
0.55.34,6 
0.54.27,8 
0.53.19,8 
o.  52. 10,9 

0.51.    I,C 

0.49.50,3 
0.48.38,9 
0.47. 26,1; 

o.  46. 1 4,2 

0.45.  1,1 
0.43.47,6 
0.42.33,7 

0.41. 19,6 

0.40.  5,4 


6,24 

6,62 

6,98 
7.33 

7»^7 
8,01 

8,33 
8,64 

8,94 

9^23 

9.53 

9,82 
0,07 
0,30 
0,52 

0,73 

0,93 
^13 
1,32 

1,50 
1,65 

1,78 
1,90 
2,00 
2,10 

2,18 

2,26 
2,32 

2*35 
2,37 


0.40.  5,4 
0.38,51,2 
0.37.36,9 
0.36.22,9 
0.35.  9,0 

o.33-S5>4 


0.32.42,3 
0.31.29,6 

0.30.17,5 
o.  29.  6,0 

0.27.55.3 


JX*. 


0.26.45,4 
0.25.36,4 
0.24.28,4 
0.23.21,5 
0.22.15,7 


0.21. 11,2 

0.20.    8,0 

o.  19.   6,2 
o.  18.  5,8 

O.  2  7.     6,9 


o.  16.  9,7 
o.  15.14,1 
o.  14.20,3 
0.13.28,2 
o.  12.38,1 


For 
10' 


// 


0.11.49,9 
O.  II.  3,6 
K).  10.  19,4 

'o.  9-37*3 
o.   8.57,3 


2,37 
2,38 

2,33 
2,32 

2,26 

2,19 

2,11 
2,01 
1,90 
1,78 

1,65 
1,50 

1,33 

i>«5 
0,96 

0.75 

0,53 
0,30 
0,07 
9,82 

9,55 

9.27 
8,97 
8,66 

8,35 

8,03 

7,7 « 

7>37 
7,02 

6,66 


0 
o. 
o. 
o. 
o. 
o. 
o. 


o. 
o. 
o. 
o. 

o. 


X,. 


8.57,3 

8. 19,6 

7.44.0 

7. 10.8 

6. 39.9 
6.11,3 


5-  45.a 

$•21,5 
J.  0,2 

4-41,5 
4.25,0 


o. 
o. 
o. 
o. 
o. 


4. 11,6 
4.  0,4 
3.51,8 

3.45'7 
3.42.3 


o.. 
o. 
o. 
o.- 
o. 


3.41,5 
3.43,3 
3.47.6 

3-54.5 
4.  4,0 


o. 

o,. 

o. 

o. 

o. 


4. 16,1 

4-30,7 
4. 47,8 

5-   7,5 
5.29,6 


o. 
o. 
o. 
o. 
o. 


5-54,3 
6.21,3 

6.50,7 

7.22,5 

7-56,7 


For 
10' 


M 


6,28 

5,9 » 
5.53 

5,15 
4i77 

4>3S 

3,95 

3,55 
3,12 

2,75 

2,23 

1,87 

1,43 
1,00 

0,57 
0,13 

0,30 
0,72 

1,15 
1,58 

2,02 

2,43 
2,8c 

3,28 

3^67 

4.09 

4,50 
4,90 
5.30 
S.70 


XK 


o.  7.56,7 

o.  8.33,1 

04  9.11,8 

o.  9.52,6 

0.10.35,5 

o.  11.20,6 

0.12.   7,^7 
0.12.56,8 

0.13.47,7 
0.14.40,5 

0.15.35,1 


0.26.31,3 
o.  1 7. 29,2 
0.18.28,7 
0.19.29,7 
0.20.32,1 


0.21.35,0 
0.22.40,8 
0.23.46,9 
0.24,54,1 

0.26.  2,4 


0.27.11,5 
0.28.21,5 
0.29.32,2 

o.3o.43>5 
0.31.55,41 


0.33.   7,8 
0.34.20,5 

0.35-33.5 
0.36.46,7 

0.38.  0,0 


For 
10' 


/I 


6,07 

6,45 
6,80 

M5 
7.51 

7,85 

8,17 
8,48 
8,80 
9,10 

9,38 

9>6s 

9,92 

0,17 
0,40 

0,61 

0,82 
1,02 
1,20 
1,38 

1,52 

1,67 

1,78 
1,88 

1,98 

2,07 

2,12 

2,1; 
2,20 

2,22 


The  Difference  is  here  given  for  lo',  not  for  x®. 
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III*. 


m 

o 
t 

a 

J 

4 


lU 


IV. 

). 

4'».^^ 

0. 

47.7 

3, 

4«.4 

.)• 

4^.a 

J. 

^o,o 

'^. 

<o.g 

o. 

<'.7 

v». 

^J.<» 

t»» 

O.^ 

o. 

<4.4 

a. 

f«*4 

■  a 

v. 


VK 


I* 
I. 
I. 
I. 

I. 

I. 


»7.8,a. 
ii>,i.a. 
ao.4la. 

4i.7,a. 
a^.oa. 


o,o 

a.ii 
4.4 

7»4 


1. 
I. 
I. 
I* 
I. 


a^.7,a. 

C»*4|^- 
a«>,H  a. 


p. I 


26 

*7 
i8 

acy 

30 


o.  44,1 
a  44,8 

o-  4S»5 
o.  46|2 

o.  46,9 


II'. 


I* 
I. 
I. 
i« 
I. 


J*.^ 


a. 


8,8 

tj.a 
«4.7 


VIP. 


2. 


42,a 

a-  43*  ^ 

44*7 
46.0 

47ia 

4^4 


a.  16,1 

33t9*'  «7»<; 
3c.*p.  «0»o 
j/».7  a.  ao,4 


3H.a 


I. 
I. 
I. 
1. 
I. 


41,0 

4^1  s 

43»9 
45.3 


I.  12,8 

I.  14,0 

I.  15,2 

I.  16,  c 

I.  i7»8 


I'. 


I* 
i« 
I. 
I. 
I. 


46,8 

48,3 
49'7 

52,6 


I. 
I. 
I. 
I. 
2. 


S4ii 

57>i 

58,5 
o,c 


O*. 


a.  ai,b 


4g,^ 
jo,8 

$4.a 


VIII*. 


3- 
3. 
3- 
3- 

3. 


I3.I 
13.8 

»4*^ 
10,  J 


V 


2. 


.^5.4 

$9»7 


a. 
a. 
2. 
2. 

2. 


^3.3 

a4»7 
a6yi 

^7*5 
28,9 


2. 
2. 
2. 
2. 
2. 


30,2 
31,6 
33*0 
34i3 
3S> 


2.  37,0 
2.  38,3 

a.  39*6 
2.  40,9 
2.  42,2 


XP. 


Of7 
'#7 
a*7 
3>6 
4»6 


7»4 
8,3 
9>i 


10,0 
10,8 
11,6 
12,3 

i3»i 


X*. 


i7»» 
«7.7 
18.3 
18,8 

'9»3 


19,8 

20,3 

20,7 
21,1 


38 

27 

26 


*4 

-53 

22 
21 

iol 


•  ait9 
.  22,2 

.  22,5 

.  22,8 

.  23,1 


23,4 
23,6 
23,8 

23>9 
24.1 


24,2 

^4,3 
24.3 
24*4 
i»4»4 


W 

lb 


«4| 

'3 

12 

1 1 

101 


6 
5 

4 

3 
2 

I 

o 


IX\ 


TABLE    XXXVI. 

Equation  XXVIII. 
Augument  XXVIII  rid'+N'). 


I 

2 


3 

41 


(K  VJ'. 


I*.  VII'. 


ii\ 


%tf 


0)20. 
19. 
19. 


7 
8 

9 
10 


II 
12 

13 

'41 

'5 

16 

'7 
18 

'9 
20 

21 
22 


19, 


0,0 

45»8 
31,6 

'7t5 

3tS 

49»4 


II' 


29- 


14. 
14. 

«3- 
'3- 
'3- 
»3- 


u 

7*7 
0,8 

S4»4 

48,4 
42,8 

37»7 


r8.  35,4 

18.  21,6 
18.     7,9|i3 

'7-  S4f3 

17.  40,9 


17.  27,6 

'7-  i4»5 
17.     I, 

16.  49,0 

16.  36,6 


16.  24,4 

16.  12,5 

16.  0,9 

'S-  49.S 

'5-  38»S 


23,'S- 
24]  1 4. 

25114. 


27,8 

^7A 

7>4 

S7y7 
48,4 


26  14. 


27 
28 

29 

30 


14. 

14. 
14. 
14. 


39i4 

30>9 
22,7 

15,0 
7>7 


'3-  33,> 

13-  a8,9 

•  25*3 

13.  22,1 

13.  19,41 


13' 
'3- 
13 
'3- 
13- 


'3 
'3 
»3< 
13 
13 


'3 
13 
13- 

13- 
'3' 


13- 

13- 

15. 

14. 
14. 


7»i 
5.4 
4>2 
3»5 
3,2 


3*5 
4*2 
5.4 
7,1 
9»4 


IP. 

viir. 


II*. 


29"^ 


/• 


22,1 

25'3 
28,9 

33,1 
37.7 


42,8 

48,4 

54,4 
0,8 

7*7 


4- 
4- 
4- 
4- 
4- 
4- 


7f7 
15,0 

22,7 

30,9 
39»4 
48,4 


4- 
5- 
^' 

5- 


57*7 

7,4 

'7,4 
27,8 

38,5 


5- 
6. 

6. 

6. 

6. 


49»5 
0,9 

24*4 
36,6 


6. 

7- 
7- 
7- 
7- 


49»o 
'*7 

'4,5 
27,6 

40,9 


7- 
8. 

8. 

8. 

8. 


54*3 

7*9 
21,6 

35»4 
49'4 


9- 

9- 

9- 

9- 
20. 


3.4 

'7*5 
31,6 

45^9 

0,0 


IIP. 

IX». 


1 1 


20 
20 
20 
20 
20 
21 


21 
21 

21 
22 
22 


22 
22 
22 

23 
23 


23 

23 

25 

24 
24 


24 
24 
24 
25 
25 


^5 

^5 
2^- 

25 


29 


It 
0,01 

14,2 

28, 

42,5 
56/ 
10,6 


4I26. 

26. 

6I26. 


24,6 
38, 

5*>' 

5*7 

'9>» 


26. 
4I26. 
26. 
26. 
26. 


32,4| 
4';*5 
58,4 

II,C 

23*4 


35,^ 

47,5 

59* 
10,5 

a'*5 


32,2 
42,6 
52,6 

2,3 
11,6 


20,6 
29,1 
37,2 
45,0 
52,3 


\W\  X« 


II 


29« 


^5 
*5 


5^*3 

59»» 

5'6 

11,6 

'7*2 
26.  22,3 


26,9 

31*1 
34,7 
37.9 


t 


v.  XP. 


I  x«.  29*. 


»5- 
*5' 

as- 

^5' 


5^.31 

45f^ 

37.3J 
29,2] 

ao,( 
II, 


^5- 

a4- 
24. 

24- 


40,6.24. 


*»3| 
42, 

32,2) 
2I,S 


26. 

26. 

26. 

26. 

26. 


42,9!  ^4- 

44,61  a  3. 

45*8  23, 


46,5 
46*8 


26. 
26. 
26. 
26. 
26. 


46,5 
4^,8 
44*6 
42,9 
40,6 


23. 
23- 


»0i5 
59* « 
47.S 
35** 
23,4 


26.  37,9 
26.  34,7 
26.  31,1 
26.  a6,9 
26.  22,3 


26.  17,2 

26.  1 1^6 

26.  5,6 

2?.  $9,2 

25-  52,3 


23- 
22. 

aa. 

aa. 


11,0 

58,3 
45* 
32,4 
'9*' 


«»•     5*^ 

21*  52,1 
2  1.  38,4 
21.    24,6 

ai.   10,6 


ao.  56,6 
2o.  42,;! 
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14.6 

I.  27.  20 
I.  27.   10 

1.  27.     0 

4-  *■  40 
4.  a.   so 
4-   J-     0 

»S.  29 
85.   30 
8s.  30 

49-2 
i8,4 
47.7 

'9 
'9 
■  9 

SO 
40 
30 

4.  10 
4.  10 
4.   10 

30 

10 

85 

S3 

54- 
S4 

49.3 
34,1 

1.  lb.  50 
I.  26.  40 
t.  26.  30 

4.   3.   10 
4-   3-  20 
4.   3-  30 

65.  ,, 
S;.   3, 
8,.   32 

17.2 
46,8 
.6,5 

'9 
19 

»9 

20 

4.   10 

4.    10 

4.  11 

40 

SO 

ii 

56 

34.2 
9'4 
44-7 

1.  26.  20 
I.  26.   10 

I.  26.     0 

4-   3-  40 
4.   3-  50 
4.  4-     0 

85.  32 
85    33 
8s.  33 

46-3 
,6,3 
46-4 

18 
18 
18 

40 
10 

4.  M 
4.  I[ 
4.    M 

10 

8^ 
8S 

57 

30,  t 
SS.7 
3'.4 

1.    2j.    SO 

J.  25.  40 

l_J.  25.  30 

4.  4.   10 
4.  4.  30 
4.  4.   30 

85.   34 
»S.  34 
85.   35 

16,6 
47-0 
'7-5 

18 
iS 

20 
10 
0 

4.  II 

4.  M 
4.    12 

40 

5° 
0 

85 

S9 
59 

7,a 
43." 
19'' 

1.    25.    20 

4.  4.  40 
4.  4.  so 
4.   5-     0 

8j.  3  5 
8s.  s"! 
as.  .36 

4».i 
.8,9 
49-8 

'7 

50 

40 

4.  13 
4.  12 
4.     13 

11 

86 
86 
86 

0 
3 

s;.3 

3'.S 
7.9 

1. 24.  50 
1. 24. 40 
I.  24.  30 

4.  s-  10 

4.  S'  20 
4.   5-  JO 

85.  n 

8s.  3? 
85.  38 

20.8 
5  ■•9 

23.2 

20 

4.     12 

4.     13 

4-    13 

40 
SO 

86 
86 
86 

3 
3 

44,4 
31,0 
?7.7 

1. 24. 20 
1.  24,  10 
1. 14.   0 

4.  s-  40 
4.  5-  so 
4.  6.     0 

85.  38 
85.  39 
8i.  39 

54-6 
26,  [ 
57.7 

16 
16 

16 

50 
40 
30 

4-  13 
4.  13 
4.   13 

10 

86 
86 
86 

4 

! 
S 

34.5 
11.4 

48,; 

1.  33.  so 

I.  23.  40 

I.  aj.  30 

4.  6.   .0 
4.  6.  20 

4,  6.   30 

3s.  4" 
83.4, 
8s.  4" 

29.  S 
'-4 
33-4 

16 
16 
16 

4-    13 

4-  13 
4.    .4 

40 
so 

86 
86 
86 

6 

7 

7 

^5.7 
3.0 
40.4 

I.    2J.    3D 
1.    23.     10 
[.    23.       0 

4.  6.  40 
4.  6.   5° 
4.   7.     0 

8s.  4a 
85.  42 
8(    43 

5-5 

J  7.8 
10-3 

'S 
•5 

IS 

40 
30 

4.  14 
4-   '4 

4.   14 

30 

86 
86 
86 

8 
8 
9 

'7.9 
S5-S 

33.3 

I.   23.    50 

I.  aa.  40 

t.   23.    30 

4.  7.   10 
4.  7.  20 
4.  7.  30 

83.44 
8s.  44 

42-7 
•5.4 
48-2 

'S 
'S 

■5 

20 

4.  14 
4.  14 
*■  IS 

40 
SO 

0 

86 
86 
86 

10 
10 

49'' 

37,3 

1 
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Distance  of  the  Moon  from  the  North  Pole  of  the  Ecliptic 
Akgumekt  XXVIII  of  Longitude,   or  Argument  I   of  Latitude. 


13.  so 
13.  40 


18.  ao 
■8-  30 


8.  so 
8.  +0 


■  S6.7 

■  3S.6 


36.    io,£ 

37-   -Mfi 


38-  ■7.' 
33.  S9.5 

39-  4^'° 


4*-  4 '-6 
4S-  >4.8 


,6. 

(>.! 

47- 

U." 

ts. 

■».( 

4')- 

2>l 

4?.a 

?o- 

29,6 

S3-  ai.8 


56-  a3,5 


57-   5^.8 
58.  37.6 


.   56,0 
.  41.S 


9.  59,8 


.       3-  5'.3 

87.   .4.  37.9 

s-  -4.6 


■  42iS 

■  43.9 

■  45.0 


■  43.3 

■  43.4 
•  43.  S 

■  43.5 

■  43.6 

■  43,7 
■-  43.8 
'■  43,9 


■  44.S 

■  44.5 
'■  44.4 

■  44,S 

■  44.i 
I.  44,6 

'■  44,7 
,.  44,8 
I.  44,9 
p.  4s,o 
1.  45,0 
..  4S.I 
•■  45.3 
•■  4S.J 
4J.4 

■  45.S 
-  4S.6 

■  +5.7 


.  46,0 

■  46.1 

•  46,' 

•  46.3 

■  4^5,3 

■  46.4 

-  46.  S 

.  46,6 

'■  46.7 
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1 

Continuation  of  TABLE  XXXVII. 

Distance  of  the  Moon  from  the  North  Pole  of  the  Ecliptic. 
Arol'ment  XXVIII    of  Longitude,    or  Argument  I    of  Latitude, 

Disrance  from 
111.;  Pole. 

DilF. 

Di  si  a  nee  from 
the  Pole. 

Din-. 

o 

S9 
ag 

29 

40 

0 

30 

S°7-   4 
87.   ,1 
87.   16 

87.  ,7 

2^6 

44.8 

0 

0 

0 

0 
0 
0 

3 
0 

0 

0 

46,7 
46.7 
46,8 
46.9 

47,0 
47.' 
47.a 
47.3 
47.3 
47.4 
47.4 
47,S 
47.1) 
47.7 
47.7 
47.8 

47.9 
48,0 
4«,o 
48. 1 
48,2 
48.2 

48.3 
48,4 
48,5 
48.5 
48.6 
48.6 
48,7 
4S.8 
4S.9 
48.9 
49.0 
49.0 
49. « 
49,2 
49.a 
49,3 
49.4 
49,4 
49,S 
49,5 
49,6 
49,7 
49,7 

0 

22.    ji 

32.    20 

7-  30 

7.  40 

7.  JO 

8.  0 

87 
87 
87 

87 

S3 

J'"9 
26,7 

0 
0 

0 

0 
0 

49:8 
49,8 
49.9 
50,0 
S0.0 

so,  I 
50,3 

50,3 

50,3 

50,3 
50,3 
50,4 
50,5 
50,5 

50,6 
50,6 

50,7 

50,8 
50,8 

;o,8 
50,9 
S0.9 

S'.o 
S'," 
SW' 
5',i 
5i,a 
5',a 
S',3 
S',3 
S',4 
S',4 
S",S 
S',> 
Si."^ 
5. ,6 
5", 7 
S'-7 
!',7 
Si,8 

S',8 

S'.9 
5 '.9 

Sa.o 

o 

aq 
2g 

■I 

s 

« 

40 
50 

8,.  .8 
87.  19 
87.  10 

3>.7 
■8.7 
5.8 

I 

St.    JQ 
2  1.    40 

21.    30 

8.   10 
8.  20 
8.  ,0 

87 
87 

87 

S4 

56,4 
46.4 
3S.5 

o 
o 

2a 

38 

+0 
JO 

5 

1 

30 

87.  iO 

8,-2, 

87.  22 

S3.0 

0 

21.    10 

?:ll 

87 
87 
87 

11 

26,, 
.6,9 

o 

28 

i8 

'I 

, 

40 
SO 

»;.  a, 
87.  24 
87.  >4 

15,0 

49.9 

0 

20.   ^0 

20.    40 
20.    30 

<; 

9.  10 
9.  20 
9.  30 

87 
88 
88 

S9 

S7.4 
47.7 
18.. 

0 

37 
27 

40 

5 

; 

30 

87-25 
87.  afc 
87.  17 

J7,S 

■2,9 

0 

20.      0 

1 

9.  40 
9.  50 

88 
88 
88 

3 
4 

28,6 
■9," 
9.7 

0 

o 

27 

a; 

'j, 

^ 

40 

87.  28 
87.  28 
87.  1, 

0.7 
48.6 
36.6 

19.    iO 
19.    40 
19.    30 

10.  30 

38 
88 
88 

S 

i 

0.3 

S>.o 

o 

0 

26 
26 
26 

+0 
30 

ao 
30 

87.  30 
87.  3, 
87.  32 

2+,6 

'*i7 
0,9 

■^ 

19.    20 
19.    10 
19.      0 

■0.  40 

10.    JO 

88 

33 
S3 

1 
8 

32.6 
23.4 

o 

26 

26 

'I 

40 
SO 

87.    J2 

87-  3! 

87-   3* 

49.' 

37,4 

0 

i8.   so 
18.  40 
18.   30 

11.   10 
11.  30 

83 
88 
88 

10 

S.a 

56,2 
47,3 

0 

^s 

s 

30 

«7-  3S 
8;.  ,6 
87-  36 

I 

i3.  20 
18.   10 
18.     0 

II.  40 
11.  so 

88 
88 
S3 

'3 

38,4 
»9.S 

o 

l\ 

'0 

s 

! 

40 
S° 

87'   37 
87.   38 
87.   39 

40,0 
23,7 
17-'; 

0 

1;.   50 
17.  40 
'7-  30 

11'.  20 

88 
3S 
88 

16 

11,9 

3,2 

I 

11 

30 

5 

30 

87.  40 
87.  40 
87.  41 

6,4 
SS.3 
44.3 

17.  ao 
17.  10 
r?-     0 

12.  40 
12.  so 

83 
88 

38 

\l 

45,9 
37,3 
28.8 

I 

=J 

'0 

s 

6 

40 
5» 

87.4a 
87.43 
87-  44 

JJ,3 

^ 

16.  40 

16.  30 

13.  10 

13.  20 
13.  30 

33 
B8 
88 

30,3 

11,9 

3.5 

0 

^i 

40 

b 
6 
6 

30 

»7-  4S 
87.45 
87.  46 

0,8 
50.1 
30.5 

0 

:6.   ao 
16.    10 
16.      0 

13.  40 

■  3.  so 

88 
88 
88 

32 

S5,= 
46,9 
38.6 

o 

^3 

ao 

6 
6 

7 

40 
S° 

»7-  47 
87.  4« 
87.  49 

28.9 

>8.4 
7.9 

0 

Ij.     JO 

ij.  40 

'S-  30 

^ 

14.  10 
•4-  =0 
14-  30 

88 
88 

88 

26 

30.4 

° 

" 

3^ 

7 
7 
7 

30 

87.  49 
87.   jO 
87.   S' 

57.S 
47.2 
J6.9 

0 

15.     0 

14.  40 

14.     JO 

88 
88 
88 

a8 
a8 
29 

6,0 

S7,9 
49,9 
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Distance  of  the  Moon  from  the  North  Pole  of  the  Ecliptic. 
Argument  XXVIII    of  Lotigiludc,    or  Argitmcnt  I    of  Latitude. 

Distance  from 
the  I'olt. 

Din: 

Dislance  from 
lh«  Poic. 

Diir. 

o 
o 

IS.    o 
14.  50 

14.  30 

S-  'S-    0 
S-  I  J.  10 
S-  15.  10 

s-  'i-  30 

88 
88 
83 

83 

»9 
30 
31 
3» 

4*9 
4',') 

0 

0 
0 

0 
0 

S=-o 
51,1 
!'.' 
S2,a 

52,1 

S2,l 

Sa.3 
S»'3 
52-3 
S=.4 

5S.4 
52.4 
i=.S 
5=.S 
S*'S 
S2,6 

S2.6 
53,7 
S*.7 
S>.7 

IS 

(2,8 
S2,8 
S2,9 
S=,9 
S2.9 
S2,9 
S3,o 
S3,o 
53,0 
53,1 
S3,' 
33,1 
S3. 1 
S3.2 
S3,2 
S3,2 
SJ,2 
S3.2 
53,3 
53,3 
53,3 
53-3 
S3.4 

0 
0 

7 

7 
7 

7 

10 

0 

S.  «.  JO 
J.  21.  40 

S-  a»-  so 
5.  3J.      0 

8, 

5 

24.4 
4^6 

0 

0 

0 
p 

0 

0 

0 

53,4 
53,4 
53,4 
53,4 
S3,! 
53,5 
>3,5 
S3.! 
53,5 
53,! 
!3,6 
53,6 
i3,6 
53.6 
S3.6 
53,6 
53.7 
53,7 
!3,7 
i3,6 
i3,7 
S3,7 
5!,7 
53,7 
!3,7 
5!,8 
53,7 
53,8 
53,8 
53,7 
55,8 
53,8 
53,3 
53.8 
53,8 
5),8 
53.9 
53,8 
53,8 
53,8 

53,9 
53,» 
53.8 
53.9 
!3,8 

o 
o 

14 

14 

t4 

10 

10 

S-  IS-  40 

t  Ik  'I 

88 
83 
88 

33 

34 
35 

•8,  J 
10,5 
a.7 

6 
6 

|o 

;.  13.  :o 
S.  aj.  10 
V  2?-   30 

89 
89 
89 

13 

'3 
'4 

;H,o 
S'.i 

4S-C 

o 

o 

'3 
'3 
'3 

40 

JO 

S.  16.  JO 

8b 
88 
88 

3; 

36 

37 

Si.o 

47.3 
39-'> 

\ 

6 
6 
6 

20 

5.  aj.  40 
S-  a3-  SO 
S-  24.     0 

89 
8, 
89 

17 

38,; 

J3,0 

o 

•3 
>3 
'3 

30 

5.  16-  40 
5.  16.  so 

5.  17.     0 

88 
88 
88 

3a 
39 
■4.0 

J3,0 

I 

50 

S.  24.  10 
S-  24.  ao 
5-  14-  30 
5.  24.  40 
S-  24-  so 
S-  =S-     0 

8? 
89 

8, 

18 
■9 

19,0 
12,6 

53.4 
47.'^ 

I 

12 

so 
40 

JO 

S-  17.  10 

J.     (7.    20 

5.  17.  30 

88 
88 
88 

41 
42 
4a 

54.3 

0 

" 

0 

11 

13 

20 

s-  17-  40 

88 
88 
88 

43 
44 

4^; 

46,9 
39.5 

J3.2 

0 

40 

S-  a;.  10 
;.  2;.  20 
S-  »i-  30 

85 
8, 
89 

23 
34, 
a? 

40,6 
34.5 
28,0 

I 

n 

50 
40 

30 

i.  .8.  =0 
5-   18.  30 

88 
88 
88 

46 
47 

48 

10,4 

0 

1 

s-  a;-  40 

S-  ^l'  so 
q.   a6.      0 

89 
8, 

26 

a'. 7 
•S.3 

0 

o 

;; 

•t 

J.  ,8.  40 
S-  18.  so 
!■  19-     0 

88 
88 
88 

49 
49 

SO 

J. a 
56,0 
48,8 

= 

40 

S-  26.  ao 

;.  26.   30 

89 
89 

29 
29 

10 

2.7 

Sft.4 

50,1 

0 

10 

40 

30 

>•   '9-  "> 
;.   19.  ?o 

88 
88 
88 

5' 
!1 

41,7 
34,6 
2;.5 

I 

'1 

J.  26.  40 
S-  2&-  S° 
S-  =7-     0 

89 
85 
8, 

31 
32 
11 

43.« 
3  7.5 

o 

10 

'I 

S-  '9-  40 
5.  19,  so 
i.  ».    0 

88 
88 
88 

54 

20,4 

'3.4 
6,4 

\ 

S° 
40 

S-  ^7-  "0 
5.  27.  ao 
■;.  27-  .10 

89 
89 

34 
35 

l6 

<8,q 
12,6 

I 

9 
9 
9 

SO 
40 
30 

S-  JO.  «o 
S.  =0.  JO 

88 
88 
83 

S6 

^8' 

S9.4 

I 

°o 

?.  17.  40 

I  li.  'I 

89 
11 

37 
38 
l8 

6.4 

0.3 

S4.0 

I 

9 

9 
9 

10 

S.  20.  40 
S-  20.  SO 
S.  .,.    0 

88 

59 
0 

3«-7 
3  ■.8 

2S.O 

0 

5° 

5.     28.      LO 

5.  a8.  ao 
5.  a8.   30 

8, 

89 

39 
40 
41 

47.a 
4. ,6 
3  5.4 
39.3 
aj.i 
■6.9 

I 

8 
8 

SO 

40 

JO 

S.    21.     10 
J.    2..    20 
J.    2,.     JO 

89 

3 

4 

i8,a 
11,4 
4,6 

I 

j 

0 

5.  ad.  40 
5.  18.  50 
S-  ^9-     0 

"9 
89 
89 

42 
43 
44 

0 

8 
8 
7 

7 
7 

20 

S-    21.    40 
5.    2,.    SO 

S.  22.     0 

89 

89 

Bg 

4 

I 

S7,» 
S'.' 
44.4 

D 

0 
0 

40 
0 

S-  2^.  10 
S-  19.  20 
S'  29-   30 

89 
89 
89 

4'^ 

46 

10,7 
4,6 
S3.i 

sw 

40 
30 

S.    22.     10 
S      22.    20 
S-    22.    JO 

89 
89 

7 
8 
9 

37.7 
J  1,0 
34,4 

S-  39.  40 
S-  =9-  SO 

8, 

89 
89 

47 
+8 
49 

39,9 
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1                                          Continuation  of  TABLE  XXXVII 

Distance  of  the  Moon  from  the  North  Pole  of  the  Ecliptic, 

Argument  XXVUI    of   Longitude,    or   A 

rgutnent  I 

of  Latitude. 

DlslanM  from 
lh«  Pol.?. 

Did: " 

Di^laiice  frcmi 
the  Kile. 

Dim 

i\.    o.    0 

6.  0.     0 

'  r^'fl 

II.  33.  30 

6. 

7.  30 

90-  29-  55.4 

53.4 

11.29 

■.o 

8q 

so 

33.7 

S3, 9 

22.    20 

7-  40 

qo 

10 

48.8 

^ 

11.  ag 

40 

6.   0.  30 

89 

-!' 

2  7.C> 

33.     10 

90 

11 

42,1 

II.  ag 

30 

6.  0.  30 

8q 

<i^ 

21,4 

S3.8 

22.       0 

8.     0 

qo 

12 

35.4 

= 

53.3 

11.39 

30 

6,  0.  40 

Bq 

SI 

'S.2 

31.    SO 

6. 

8.  10 

90 

11 

38,7 

11.  21J 

lU 

6.  0.  50 

89 

i4 

9.1 

53,8 
!3.8 

21.    40 

8.  20 

qo 

14 

33,0 

^ 

33,3 

M.aq 

0 

6.   1.     0 

8q 

'I! 

3,9 

0 

31.    30 

8.  30 

go 

IS 

is.a 

" 

53. 

u.a8 

SO 

6.   ..   10 

8q 

S6.7 

31.    20 

6. 

8.  40 

90 

16 

8.4 

40 

89 

^6 

50,6 

0 

S3.8 
S3.8 

21.     10 

8,  50 

go 

17 

.,(, 

n 

£13 

30 

f).    1.   JO 

8q 

S7 

44.4 

31.       0 

9.     0 

qo 

37 

54,8 

0 

SJ.2 

11.  a8 

so 

6.   1.  40 

«9 

S3 

38,3 

20.   JO 

6. 

9.   10 

qo 

38 

48.0 

lU 

6.   1.  50 

«9 

33,0 

S3.S 
S3.8 

SO.  40 

9.    30 

90 

■«, 

41,1 

„ 

0 

00 

^s.« 

0 

SO.  30 

q.    30 

31 
qo 

40 

34-3 

53.' 

11.27 

■io 

6.  3.   lo 

go 

i 

iq,6 

30.    30 

6. 

9.   40 

41 

27.3 

n,  a; 

40 

qo 

2 

11.4 

° 

20.     10 

9.   50 

90 

4-: 

30,4 

CIO 

M.27 

30 

6.  2.  30 

qo 

1 

7.2 

53.8 
S3.8 

20.       0 

0.     0 

90 

4( 

■3.4 

» 

53,0 

11.  a? 

20 

6.  2.  40 

90 

4 

1,0 

19.    50 

6.   1 

0.    10 

qo 

44 

6,4 

11.  27 

lU 

6.  2.  50 

S4.» 

19.    40 

0.  20 

qo 

44 

S9.4 

f, 

52.9 
52,9 

52.9 
52.9 
52,9 
S2,8 

11.37 

u 

6.  3.     0 

90 

4«,S 

0 

SJ.7 
S1.8 

19.    30 

0.  30 

90 

4S 

SM 

^ 

11.26 

so 

6.   5.    .0 

90 

(> 

42.2 

19.    30 

6.    1 

0.  40 

go 

46 

45.2 

40 

6.  3.  20 

qo 

7 

36,0 

iq.    10 

0.    JO 

qo 

47 

1«.- 

^ 

30 

6.  3.  30 

qo 

8 

29.7 

0 

53.7 

ig.    0 

1.    0 

qo 

31.0 

" 

11.  26 

30 

6.  3.  40 

qo 

q 

33-4 

18.  50 

6.  . 

I.  10 

90 

49 

2J.9 

lO 

^ 

18.  40 

I.   20 

qo 

SO 

16,7 

r-'H 

0 

6.  4,     0 

90 

1 1 

.0,8 

0 

53,7 

18.  30 

I.    30 

qo 

S' 

9.S 

52,7 

21.35 

■io 

6.  4.   ,0 

90 

13 

4.5 

18.    30 

6.    1 

1.   40 

90 

S^ 

3,3 

11.25 

40 

6.  4.  ^0 

12 

58,3 

'^ 

I,    50 

go 

S2 

S4.9 

n 

30 

6.  4.  30 

90 

n 

S'.q 

0 

53.6 
S3.6 

2.       0 

go 

S3 

47,f 

0 

52,7 

11.  35 

20 

6.  4.  40 

qo 

14 

4S.S 

17.    50 

6.  1 

2.    10 

go 

S4 

40.3 

M.25 

10 

17.  4° 

qo 

ss 

3 =,9 

11.  35 

□ 

6.  ;.     0 

90 

16 

12,8 

0 

53,6 
5J,6 

53.6 

'7-  JO 

a,  30 

go 

S6 

25-S 

° 

52.5 

11.  34 

^° 

6.  5-   'o 

qo 

>7 

36,4 

17.   30 

6.  1 

2.  40 

go 

S7 

18,0 

11.2^ 

40 

6.   ;.  30 

qo 

lU 

" 

17.  10 

3.  50 

qy 

S« 

10,5 

r, 

11.  2J 

■30 

6.  5.  30 

qo 

iq 

.1,6 

17.     0 

3.     0 

qo 

ss 

3.0 

52.4 
53.4 
53,4 
52,3 

20 

6.  5.  40 

^ 

53,6 
53.6 

i6.  50 

6.   I 

3.   10 

qo 

sq 

SS.4 

n 

ri.2j 

6.  5.  ;o 

qo 

0,8 

16.  40 

9' 

47.  a 

11.24 

0 

00 

31 

S4.1 

0 

SJ-S 

16.   30 

6.   1 

3.   JO 

9' 

1 

40,3 

■> 

11.  23 

"io 

6.  6.   10 

qo 

32 

47.8 

16.  20 

6.   1 

3. -40 

9" 

2 

12.S 

U.3; 

40 

6.  6.  3o 

90 

31 

4'. 3 

^ 

16.  10 

6.   > 

3.  50 

91 

3 

34,S 

11.  2f 

30 

6.  6.  30 

qo 

24 

U.H 

0 

S3.S 

4-     0 

9' 

4 

'7.' 

52,2 

11.23 

20 

6.  6.  46 

qo 

as 

38,3 

15.   50 

6.   I 

4.   10 

9' 

s 

9.3 

11.23 

iO 

6.  6.   £0 

qo 

21,8 

'- 

15.  40 

4.  20 

9' 

1,5 

n 

(2  1 

11.2; 

0 

6.  7.     0 

QO 

a? 

f5.a 

0 

53.4 

15.  30 

4-  30 

91 

53.7 

0 

52.1 

11.  22 

SO 

6.  7.   10 

qo 

2S 

8.6 

'S-  "o 

6.  ■ 

4-  40 

9' 

7 

4S.» 

11.  32 

40 

,6.  7.  10 

90 

39 

3,0 

15.  10 

4.  50 

9' 

37,9 

r, 

' 

11.22.   30 

6.  7.  30 

90-  »9-  SS'4 

.., 

It.  15.     0 

5-    ° 

ql.      9.   39,9 
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Continuation  of  TABLE  XXXVII. 

Distance  of  the  Moon  from  tlie  North  Pole  of  the  Ecliptic 
AaoUMENT  XXVIII  of  Longitude,   or  Argument  I   of  Latitude. 

Dlslauce  from 
llie  Pule. 

Di(r. 

Distance  from 
Ihe  Pole. 

Diff. 

11.  i;.    o 
II.  14.  so 
11.  14-  40 

ti.    14-   JO 

6.  ij.     0 
6.   IS.  10 
6.   15.  ao 
6.   ij.  30 

9'-     9-  ^9-9 

91.     10.    31.9 

9t.  11.  13.8 
ql.    13.      S.7 

0.  53,0 

0.    5i,q 

0.  si.q 

11.  7. 
II.  7. 

11.  7. 
11.   7. 

30 

20 

6.  22.  30 
6.  aa.  40 
6.  22.  50 
6.  33.     0 

qi.  47.  4^,9 
91.  48.  32,6 
91.  49-  2»-3 
91.   so-   I '.9 

0. 
0. 

0 

0 

0 

0 

0 
0 

0 

0 

0 

49.7 
49.7 
49,6 

49.  S 

49.  S 
49,4 
49.4 
49.3 
49.2 
49.2 
49.1 
49.' 

i 
48,8 

48,7 
.48,6 
48,s 
48,4 
48,4 
48,5 

,8,2 

48,s 
48,1 
48,0 
48,0 
47,9 
47,8 
47,7 
47,7 
47,6 
47,i 
47.S 
47,4 
47,3 
47,2 
47,» 
-  47,1 
■  47,0 

•  46,g 

•  4«,8 
.  46,8 

•  46.7 

11.  14.  ao 
II.  14.  10 
II.  14.     0 

6.  15.  40 

91.   12.  S7.6 
91.   13.  49,4 
9:.   .4.  4".3 

0.  51,8 
0.  S'.S 

u.  6. 

M.   6 

II.  6. 

5° 

40 
30 

6.  33.  10 
6.  23.  20 
6.  aj.  30 

9'-  S'-     '.4 
qi.   S'-   50,9 
9'-   5»-  40.3 

L 

11.  13.  so 
II.  13.  40 
11.  13.  50 

6.   16.   to 
6.  .6.  ao 
6.   i6.  30 

91.  ic.  13,0 
91.  i6.  24,7 
91.   17-   'ft.3 

I:  j;:2 

0.  51,6 
0.  5 '.6 
0.  ;t,s 

II.  6. 

M.  6 
IT.    6 

30 

6.  33.  40 
6.  23.  so 
6.  34.     0 

91.  S3-  29'7 
91.  54-  '9.0 
9'.  SS-     8.2 

11.  13.  ao 
II.  13.  10 
It.  13.    0 

6.   16.  40 
6.  16.  50 
6.  17.     0 

91-   "8-     7.9 
91.  18.  59,s 
91.   19.   Jl.O 

11.  5 
11.  s 
11.   5 

50 
40 

30 

6.  24.  10 
6.  24.  30 
6.  34.  30 

9'-  55-  57.4 
q:.  56.  46,s 
91.  57.  3S.6 

II.  la.  so 
11.  12.  40 

II.  ta.  30 

6.  17.  .0 
6.    17.  30 

6.   17.  30 

91.  ao.  42,5 
qi.  ai.  53,9 
91.  22.  a;.3 

0.  S1.4 
0.  51,4 

0.  S',3. 
0.  51,3 
0.  i'.z 
0.  SI, 3 

0.    SM 

0.  S'.' 
0.  51,1 
0.  si.o 
0.  S0.9 
0-  S0.9 
0.  ;o,9 
0.  S0.8 
0.  50.7 
0.  50,7 
0.  50,6 
0.  50,6 
0.  50,5 
0.  So,4 
0.  S04 
0.   50,4 
0.  SO.J 
0.  50.3 

0.    SO,2 

0.  SO,  I 
0.  50,1 
0.  50.0 
0.  S0.0 
0.  49-9 
0.  49.8 
0.  49.8 

11.  s 

11.  5 

20 

6.  24.  40 
6.  24.  50 

6.  25.     0 

91.  58.  34.6 
91.  59.  13,5 

9a.     0.     2,3 

11,   la,  ao 

6.  17.  40 
6.  17.  s=> 
6.  18.    0 

91.  33.  16,6 
91.  34.     7,9 
9>-  24-  S9.' 

11.  4 

11.  4 

so 
40 
30 

6.  as-  .0 
6.  3s.  20 
6.  3!.  JO 

92.     0.  51,1 
92.     1.  39.8 

9a.       3.    28,5 

ji.  11.   50 
II.  ii.  40 
11.   11.   JO 

6.   18.   .0 
6.   18.  20 
6.   18.  30 

91.  2;.  50,3 

91.  a6.  41,4 
gi.  27-  33.5 

II.  4 
11.  4 
11.  4 

0 

6.  25.  40 
b.  35.  50 
6.  26.     0 

qa.      3-    17.' 
qa.     4.     S,6 
ga.     4.  S4,o 

II.  II.  20 

6.   18.  40 
6.   .8.  so 

6.    .q.      0 

91.  28.  23,6 

qi.    39.    14,6 

9'-  30-     !,5 

II-  J 

II.  3 

so 
40 
30 

6.  26.  10 
6.  36.  30 
6.  26.  30 

92.     s.  42.4 
92.     6.  30,7 
92.     7-    '8.9 

II.  10.  so 
11.  10.  40 
11.  10.  30 

6.    iq.    10 
6.   ,9.  30 
6,   19.  30 

91.  30.  56,4 
9  =  -  3'-  47.3 
9'-  J2-  3!*.i 

11.  3 

'■■3 
.1.  3 

30 

6.  26.  40 
6.  36.  so 

qa.     8.     7,1 
qa.     8.  SS.3 
qa.     9.  43,2 

II.  10.  ao 

6,   19.  40 
6.   iq.  50 
6.  20.     0 

qi.   33.  38,8 
91.   34.    .9.5 
91.  3!-   10.1 

50 
40 
10 

6.  27.  10 
6.  37.  30 
6.  27.  30 

q2.    10.    31.2 
92.    11.    19,1 

92.   13.     6.9 

...      (;.   50 
M.      9.   40 
1..     9-   30 

6.  20.   10 
6.  20.  20 
6.  30.  30 

91.  36.     0,7 
qi.  36.  ji.a 
qi.  J7.  4T,6 

'•■.I 

0 

6.  37.  40 
6.  27.  so 
6.  28.     0 

92.   12.  54,6 
qa.   13.  42,3 
92.    14-  29*9 

II.      9.   SO 
II.      9.    10 

II.   9.   0 

6.  20.  40 
6.  20.  50 
6.  21.     0 

9'-  J8.  ja.o 

ql.   39-   33.4 

9'-  40.   13,7 

!■:; 

50 
40 

30 

6.  a8.  10 
6.  28.  20 
6.  28.  30 

93.   15.  .7*4 

93.    i6.      4.q 

93,   16.  S2,3 

II.    8.  so 
11.     8.  40 
.1.     8.  JO 

6.  31.  10 
6.   21.  20 
6.  31.  30 

qi-  41.     J,o 
91.  4"-  S3.« 
91.  4a.  43.J 

;;:i 

■  *° 

6.  28.  40 
6.  =8.  so 
6.  29.     0 

93.   17.  39.6 
92.  18.  26,8 
qa.    iq.    14,0 

11.     8.  ao 
II.    8.  10 
II.    *     ' 

6.  21.  40 
6.  a  I.  so 

9'-  43-  33.4 
91.  44.  33,4 

91.  45.   13,4 

;■:; 

■  50 
.  40 

■  30 

6.  29.   10 

6.   2q.    20 

6.  39.  30 

93..  30.      1.1 
qa.  20.  48,1 
qa.  31.  JS,o 

-".46.     3,i 

*6.  S3-' 

ia,9 

in  c 

:*^ 

6.  aq.  40 

6.  aq.  50 

7.  0.     0 

93.    33.    3J,8 

93.  33.     8,6 
93.  33.  SS.3 
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Continuation  of  TABLE  XXXVIL 

Distance  of  the  Moon  from  the  North  Pole  of  the  Ecliptic. 
Argument  XXVIII   of  Longitude,  or  Argument  I   of  Latitude. 


X 

II, 
10. 
10. 
10. 


10. 
10. 
10. 


10. 
10. 
10. 


10. 
10. 
10. 


10. 
10. 

10. 


10. 
10. 
10. 

10. 
10. 
10. 


'  10. 
10. 

10. 


10. 
10. 
10. 


10. 
10. 
10. 


10. 
10. 
10. 


10. 

10. 
10. 


10. 
10. 
10. 


10. 
10. 
10. 


10. 
10. 
10. 


o 

o. 

29. 
29. 
29. 


o 

40 
30 


29. 
29, 
29. 


20 

10 

o 


28. 
28. 
28. 


50 
40 

30 


28. 
28. 
28. 


20 

10 

O 


27. 

^7' 


50 
40 

30 


2  7' 

^7- 
£7. 

26. 
26. 
26, 


20 

10 

o 


SO 
40 

30 


26. 
26. 
26. 


20 

10 

o 


»S 

25- 


50 
40 

30 


^5- 

as- 

25- 


20 

10 

o 


24. 
24. 

^4- 


50 
40 

30 


24. 
24. 

24. 


20 

10 

o 


-3- 
23. 


50 
40 

30 


23- 
23 
23 


20 

10 

o 


22. 

la. 
12. 


SO 
40 

30 


7- 

7- 
7 
7 


7- 
7. 
_7- 

7- 
7 
7 


7- 
7- 


7- 

7- 


7- 
7- 


7- 
7- 


7- 
7- 
7 


o 
O 
O 

o 
o 


o 
o 


2 
2 
2 


2 
2 


4 
4 


4 
4 

S 


5" 
S- 

5- 


5 

5 
6 


6 
6 
6 


6 
6 

7 


o 
10 
20 
30 


40 

SO 
o 


10 
20 

30 


40 

so 
o 


10 
20 

30 


40 
50 

o 


10 
20 

30 


40 

so 
o 


10 

20 

30 


40 

SO 

o 


10 

20 
30 


40 

SO 
o 


10 

20 

30 


40 

so 
o 


10 
20 

30 


Distance  from 
the  Pole. 


92 
92 
92 
92 


92 
92 
92 


92 
92 
92 


92 
92 
92 


92 
92 
92 


92 
92 
92 


92 
92 
92 


92 
92 
92 


92 
92 
92 

92 
92 
92 


92 
92 
92 


92 
92 
92 


92 
92 

92 
92 
92 


92 
92 
92 


^3 

^4 

as 

26 


27 

^7 
28 


29 
30 
30 


31 
3a 
33 


33 
34 
3S 


36 
36 
37 


38 

39 
39 


40 

41 
42 


4a 
43 
44 


45 

4S 
46 


47 
48 

48 


49 

SO 

S^ 


51 
Sa 
S3 


S3 
S4- 


56 
57 


// 


SS>3 

4i»9 
28,5 

1*4 
47»7 
33i9 


20,0 
6,1 

<;2,i 


38,0 
a3,8  1 
9,S 


5S»a 
40,8 
26,3 


ii»7 
S7>o 
42^ 

aA3 
ia,3 
S7»3 


42,2 
27,0 
11,7 


S6>3 
40,9 

as>4 


9,8 

S4»i 
3%3 


22,4 

6,3 
50,2 


34tO 
i»3 


44,8 
28,3 

1^7 


S5>o 
38,2 

21,3 


4,3 
47ia 
30,0 


Diff. 


/ 

// 

0. 

46,6 

0. 

46,6 

0. 

46,5 

0. 

46,4 

0. 

46,3 

0. 

46,2 

0. 

46,1 

0. 

46,1 

0. 

46,0 

0. 

45,9 

0. 

45,8 

0. 

45,7 

0. 

4S,7 

0. 

45,6 

0. 

45,5 

0. 

45,4 

0. 

45,3 

0. 

4S,a 

0. 

45,1 

0 

45,0 

0. 

45,0 

0. 

44,9 

0. 

44,8 

0. 

44,7 

0. 

44,6 

0. 

44,6 

0. 

44,5 

0. 

44,4 

0. 

44,3 

0. 

44,a 

0. 

44,^ 

0. 

43,9 

0. 

43,9 

0. 

43,8 

0. 

43,7 

0. 

43,6 

0. 

43,5 

0. 

43,5 

0. 

43,4 

0. 

43,3 

0. 

43.,a 

0. 

43,1 

0. 

43,0 

0. 

4a,9 

0. 

42,8 

9      o 
10.    22 
10.    22 
10.^  22 
10.    22 


10.  21 
10.  21 
10.    21 


10.  21 
10.  21 
10.    21 


10.  20 
10.  20 
10.    20 


10.    20 
10.    20 

10.  20 


10. 

10. 
10. 


10. 
10. 
10. 


10. 
10. 
10. 


10. 
10. 

10. 


10. 
10. 

10. 


10. 
10. 

10. 


10. 

10. 

10. 


10. 

10. 

10. 


10. 
10. 
10. 


10. 

10. 
10. 


30 

20 

10 

o 


so 

40 
30 


20 

10 

o 


50 

40 
30 


20 

10 

o 


so 

40 
30 


20 

10 

o 


50 
40 
30 


20 

10 

o 


so 

40 
30 


20 
10 

o 


50 

40 
30 


20 
10 

o 


50 

40 
30 


20 

10 

o 


7- 
7- 


7' 
7- 


7 
7 


7- 
7- 


7- 
7- 


7- 
7- 
7 


7- 
7- 


7- 
7- 


7- 
7- 
7- 


7- 

7- 
7- 


7 
7 
7 


7 
7 
7 


7- 

7- 

7 
8 


8 
8 
8 


8 
8 


9 
9 


9 
9 


30 

40 

SO 
o 


10 
20 
30 


40 

50 
o 


Distance  from 
the  Pole. 


// 


92 
92 
92 
92 


93 
93 
93 


93 
93 
93 


10 
20 
30 


40 

SO 
o 


10 
20 
30 


40 

50 
o 


10 
20 
jo 

40 

50 

o 


10 
20 

30 


40 

so 
o 


10 

20 

30 


40 
50 

o 


10 
20 

30 


40 

so 
o 


93 
93 
93 


93 
93 
93 


93 
93 
93 


93 
93 
93 


93 
93 
93 


93 
93 
93 


93 
93 
93 


93 
93 
93 


93 
93 
93 


93 
93 
93 


57.  30,0 

58.  12,7 

58.  55,3 

59-  37,9 


6.  37,9 

7-  19,4 
8.    0,8 


8.  42,1 

9.  23,2 
o.     4,2 


0.  45,1 

1.  25,9 

2.  6,6 


2.  47,2 
3-  a7,7 
4.     8,1 


4- 
5- 


48,4 
28,6 


6.     8,7 


6.  48,7 

7.  28,6 

8.  8,4 


8.  48,1 

9-  a7,7 
20.     7,2 


20.  46,6 

21.  25,9 

22.  5,1 


93. 

22. 

44,a 

93- 

23. 

23,2 

93. 

24. 

2,1 

93- 

24. 

40,9 

93. 

as- 

19,6 

93- 

aq. 

58,2 

26.  36,7 

27.  rs,o 
a7-  53,1 


Diff. 


// 


0. 

42,7 

0. 

42,6 

0. 

42,6 

0. 

42,4 

0. 

42,3 

0. 

42,2 

0. 

42,1 

0. 

42,0 

0. 

42,0 

0. 

41,9 

0. 

41,8 

0. 

41,7 

0. 

41,6 

0. 

4^5 

0. 

4ii4 

0. 

41,3 

0. 

4»,i 

0. 

41,0 

0. 

40,9 

0. 

40,8 

0. 

40,7 

0. 

40,6 

0. 

40,5 

0. 

40,4 

0. 

40,3 

0. 

40,2 

0. 

40,1 

0. 

40,0 

0. 

39,9 

0. 

39,8 

0. 

39,7 

0. 

39,6 

0. 

39,S 

0. 

39i4 

0. 

39,3 

0. 

39,a 

0. 

39,' 

0. 

39'0 

0. 

38,9 

0. 

38,8 

0. 

38,7 

0. 

38,6 

0. 

38,5 

0. 

38,3 

0. 

38,1 

('60) 
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$ 
O. 

o. 
o. 
o. 


o. 
o. 
o. 


o. 
o. 

o. 


o. 
o. 
o. 


o. 
o. 
o. 


o. 
o. 
o. 


o. 
o. 

o. 


o. 
o. 
o. 


o. 
o. 
o. 


o. 
a 
o. 


o. 
o. 
o. 


o. 
o. 
o. 


o. 
o. 
o. 


o. 
o. 


Continuation  of  TABLE  XXXVIL 

Distance  of  the  Moon  from  the  North  Pole  of  the  Ecliptic. 
ARGUMENT  XXVIII   of  Longitude,   or  Argument  I   of  Latitude. 


o 


5- 

4.  40 
4.  30 


4.  20 
4.  10 
4.    o 


3-  SO 
3.  40 

3.  30 


3.  20 
3.  10 
3.    o 


2.  50 
2.  40 
2.  30 


2.  20 
2.  10 
2.    o 


I.  50 
I.  40 
I.  30 


I.  20 

I.    10 
I.     o 


o.  50 
o.  40 
o.  30 


o.  20 

O.    10 
O.     o 


o.  9.  50 
o.  9.  40 
o.     9.  30 


9.    20 

9.   10 
9.     o 


7 
7 
7- 
7- 


7- 
7- 
7 

7 

7- 

7- 


7- 
7- 


7' 
7- 


7- 
7- 


7- 
7- 


7- 
7- 


8.  50 
8.  40 
8.  30 


7- 
7- 


8.  20 
8.  10 
8.    o 


7.  so 


7- 
7- 


7 


7- 
7- 


9 

9 
20 


20 
20 
20 


20 
20 
21 


21 
21 
21 


21 
21 
22 


22 


o 
10 

20 
30 


40 
O 


10 
20 
30 


40 

o 


10 

20 
30 


40 

SO 
o 


10 
20 
30 


40 

SO 
o 


10 

20 

30 


40 

so 
o 


10 

20 

30 


40 

so 
o 


10 
20 

30 


40 

so 
o 


10 


Distance  from 
the  Pole. 


// 


9 
9 
9 
9 


9 
9 
9 


9 
9 
9 


9 
9 
9 


9 
9 
9 


9 
9 


9 
9 


9 
9 
9 


9 
9 
9 


9 
9 


9 
9 


9 
9 


9 
9 


9 
9 


9 
9 
91^ 


^7 
28 

29 

29 


30 
31 
3' 


32 
3a 
33 


34< 
34 
3S 


3S 
36 

37 


37 
38 
39 


39 

40 
40 


41 

41 
4a 


43 
43 
44 


44 

45 
46 


46 
47 
47 


48 
48 

49 


SO 
SO 
S' 


SI 
Sa 


S3 
S3 

54. 


S3,i 
31,0 

8,8 

46,6 


a4i3 

^9 

39»4 


16,8 

S4»i 
3i»3 


8,4 

4S»3 
22,1 


58,8 

3S'4 
11,9 


48,3 
24,6 

o>7 


36,7 
12,6 

48,4 


24,1 

S97 
35tI 


10,4 

4S»6 
20,7 


SS*7 

30,5 

S.a 


39»8 

H»3 
48,7 


23»o 

S7^^ 
3^1 


5,0 

38,7 
12,3 


4S,8 
i9»a 
Sa,5 


58,7 
31,6 


DifT. 


// 


o. 
o. 
o. 
o. 


o. 
o. 


o. 

o. 
o. 
o. 

o. 
o. 
o. 

o. 
o. 
o. 


37»9 

37»o 
37,8 

37>7 

37>6 

37*S 
o.  37,4 

o.  37»3 
o.  37,2 

37>i 

36,0 
36,8 

36,7 

36,6 

36,S 
36,4 

36,3 
36,1 

36,0 

o.  3S'Q 
o.  35,8 

3S,7 
3S>6 

3S»4 
3S»3 
o.  35,2 

o.  3S>i 
3S»o 

34,8 

34*7 
34i6 

o.  34,S 
o.  34,4 
34,3 

34,1 
o.  34,0 

o.  33,9 

33>7 
33,6 

o.  33,S 
o.  33,4 
o.  33,3 
o.  33,a 
o.  33,0 
o.  32,9 


o. 

o. 
o. 
o. 


o. 

o. 
o. 
o. 


o. 
o. 


o. 
o. 


S  o 

o.  7 

o.  7 

o.  7 

o.  7 


o.  6 
o.  6 

o.  6 


o.  6 
o.  6 
o.  6 


o.  5 

o.  S 

o.  5 


o.  5 
o.  5 
o.  5 


o.  4 
o.  4 
o.  4, 


o.  4 
o.  4 
o.  4 


o.  3 
o.  3 
o.  3 


o.  3 
o.  3 

o  3 


O.  2 
O.  2 
O.  2 


O.  2 
O.  2 
O.  2 


O.  I 
O.  I 
O.  I 


O.  I 
O.  I 
O.  I 


O.  O 
O.  O 
O.  O 


O.  O 
O.  O 
O.  O 


30 
20 
10 

o 


so 

40 
_30 

20 

10 

o 


s 

7 
7 
7 


7 
7 


SO 

40 

30 


20 

10 

o 


SO 
40 
30 


20 

10 

o 


50 
40 
30 


20 

10 

O 


SO 
40 
30 


20 

10 

o 


50 
40 
30 


20 

10 

o 


so 
40 

30 


20 

10 

o 


7- 
7- 


7- 
7- 


7- 
7- 


7- 
7- 


7- 
7- 


7- 
7- 


7- 

7- 
8 


o 

22 
22 
22 

^3 


a3 

^3 
23 


23 
23 
24 


24 

24 
2 


^4 
24 

25 


as 

2S 

as 


as 

a? 
26 


26 
26 
26 


26 
26 

27 


27 
a7 
a7 


27 

27 
28 


28 
28 
28 


28 
28 
29 


29 
29 

29 


29 

29 

o 


30 
40 

SO 
o 


10 
20 

30 


40 

so 
o 


10 
20 

30 


40 

so 
o 


10 
20 
30 


40 

SO 
o 


10 
20 
_3o_ 

40 

so 


10 
20 

JO 

40 

so 


10 
20 
30 


40 
50 


10 
20 
30 


40 

SO 
o 


Distance  from 
the  Pole. 


93.  S4 

93-  S'i 

93-  SS 

93.  56 


93.  56 

93.  S7 
93-  S7 


93.  58 
93.  58 

93-  S9 


93.  S9 

94.  o 

94.     o 


94. 
94. 
94. 


94- 

94- 
94- 


94- 
94- 
94- 


94- 
94- 
94. 


94. 
94- 
94. 


94. 
94- 
94- 


94- 
94- 
94. 


94- 
94- 
94. 


94. 

94. 
94. 


94-  3 
94-  3 
94.     4 


4- 

S 

S 


6 
6 


94.  7 
94.  8 
94.     8 


9 
9 


31,6 

4»4 

37»> 
9,6 


Diff. 


42,0 
i4>3 

46,  S 


i8,s 

So,4 
22,1 


S3,7 
25,2 

56,6 


a  7,9 
S9,o 
30,0 


0,9 

31*7 
a,4 


32,9 

3,3 
33,6 


3,7 

33,7 

3,S 


33,2 

a,7 
32,1 


1*4 
30,6 

S9,6 


28,5 

S7,3 
26,0 


S4,S 
22,9 

S^i 


19,2 
47,2 
'S,J 


42,8 
10,4 

37,9 


S,a 
3a,4 
S9>4 


o. 
o. 
o. 
o. 

o. 
o. 
o. 

o. 
o. 
o. 

o. 
o. 
o. 

o. 
o. 
o. 

o. 
o. 

o. 

o. 

o. 
o. 

o. 
o. 
o. 

o. 
o. 
o. 

o. 
o. 
o. 

o. 
o. 
o. 

o. 
o. 
o. 

o. 
o. 
o. 

o. 
o. 
o. 

o. 
o. 


// 


32,8 

3a,7 
32,S 
3a,4 

3**3 
32,2 

32,0 

3 ',9 

31,7 
3i>6 

3M 
3N4 
3»,3 

3M 
31,0 

30>9 
30,8 

30i7 
3o>S 

30,4 

30,3 
30,1 

30,0 
29,8 

29,7 

a9,5 
a9,4 
a9'3 
29,2 

29,0 
28,9 

28,8 
28,7 
a8,5 

28,4 
28,2 
28,1 

28,0 

a  7,9 
^7^7 

a  7,6 

a7,S 
a  7*3 
27^ 
27,0 
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(.61) 


Continuation  of  TABLE  XXXVII. 

Distance  of  the  Moon  from  tlie  North  Pole  of  the  Ecliptic. 
Argumf.st^XXVIH    of  Longitude,    or    Argument  I    of  Latitude. 

Distance  from 
ihf  PoIl-. 

Difl-. 

Distaiii;?  from 
Ih^  Pole. 

Di(F. 

9.29 
9,  39 
9.  sg 

5° 
40 
10 

8 

8 
8 
8 

I 

10 

94.   16.   S9.+ 
94-   '7-  26,3 
94'    '/.   53.' 
94.   18.    19.7 

0 

0 

0 

0 

a6,g 
36,8 
26,6 
26,5 
26,4 
26,2 
26,1 
26,0 
2S.8 
25.7 
aS.S 
aS.4 
25.3 
»5.i 
25.0 
24.8 
a4,7 
24.6 
a4.4 
24.3 
34,2 

S4.0 

as.g 

a3.7 
23.6 
aj.4 
23.3 
23.* 
23,0 
aa,9 
22,8 

21,6 
22,5 

22,3 
22,2 
22,0 

21.9 
■21,7 
21,6 

9.  22 
9.  22 
9.  22 
9,    22 

30 
20 

S 
8 

S 
8 

S 

30 

94-   34 
94-   3S 

94-  3S 
94-  3  5 

5a-9 

33.9 

54.2 

0 
0 

0 

0 

0 

0 

Z0.6 
ao.4 
20,3 
20,  r 
20.0 

■  9.9 
I9-7 
19.6 
'9.4 
'9'3 
19,1 
19.0 
18,8 
18,7 

•e,s 
18,4 
,8,2 

iS,i 

.8,0 

■  7.8 

■  7.6 
'7.5 
'7.3- 
'7.a 
'7.' 
'6,9 
16,7 
16,6 
16.S 
16,3 

1 6,2 

16,0 
'5.9 
■5.7 
<;,6 

'S.4 

ij,o 
14.8 
14.6 
'4.5 
'4-4 
r4.a 
14.0 

9-*9 

9.  ag 
9-  29 

20 

8 
8 
8 

40 
SO 

94.   18.  46.2 

94.    19.    12,6 

94.    .q.    38,8 

9.  21 
9.    2  1 

9.    21 

40 
30 

8 
8 
3 

8 
8 

8 

2^ 

94-  36 
94-  36 
94-   36 

34,3 
54.2 

g.  28 
9.28 

so 
40 
1o 

8 
3 
8 

20 
10 

9+-  ao-     +.9 
94.  20.  30,9 
94-  so-   S^? 
94.  2  1.  22,4 
94-  a  I.  47.g 
94.  22.    13,3 

9.  21 
9.    21 

g.   2  1 

^i 

8 
8 
8 

8 
8 
9 

40 

94-  37 
94.  3  7 
94-   57 

'3.9 
3J.5 
;2.q 

9.  2S 

9.  23 
9.  aS 

20 

8 
8 
8 

40 
50 

9.  ao 
9.  20 

9.   20 

so 

40 

8 
8 
8 

9 

9 

io 

94-  3B 
94.  38 

94,   38 

3"  J 
JO.  3 

9.27 
9.27 
g.  27 

5° 
40 
10 

8 
8 
8 

?0 

94-  aa.   38,6 
94-  23-     3.7 

9-t-  s;.  aH.? 

9.  20 
g.  20 
g.  20 

20 

8 
8 
8 

9 
9 

40 

94-  39 

94-   39 
94-   39 

9-1 
27,8 
4(5.1 

9.  17 

9-47 
9.27 

30 

8 
8 
8 

40 

50 

94-  »3-   S3.S 
94.  24-   18.2 
94.  24.  41,8 

9.  ig 
9.  ig 
9.    19 

SO 
40 
30 

8 

e 

8 

;° 

il 

94-  40 
94.  40 

94-  40 

4.7 
22,9 
4'.o 

9,  26 
9.  a6 
9,  26 

SO 
40 
10 

8 
8 
8 

10 

94-  25-     7 A 
94-  as-   3'.S 
94-  as-   55.7 

9.  19 
g.  19 
9.    .9 

0 

8 
3 
8 

iO 

5= 

94-  40 
94-  4' 
94-  41 

5  9.0 
.6.S 

34.4 

,..6 

9.  20 
9.  26 

ao 

8 
8 
8 

40 

so 

g4.  26.   19.7 
94-  26.   43,6 
94-  a?-      7.3 

9-  ■« 
9.  18 
q.    .8 

SO 
40 
30 

8 
8 
8 

" 

i: 

94.  4. 
94.  42 
94-  4a 

S'.9 
9,a 
26,4 

g.  25 
9.25 
9.2-; 

SO 
40 
1^ 

8 
8 

30 

94-  =?■   30,9 
94-  a?-   S4.3 
94-  a8.    :7.6 

9.  18 
9.    .8 

9.    .8 

20 

8 
8 
8 

12 

40 

94-   42 
94-  43 
94-   43 

43.  S 

0,4 
17.' 

9.2s 
9.  2J 

9.2; 

20 

8 
B 
8 

^ 

40 
50 

94.  28.  40,8 
94-  ag.     3,8 
94.  29.  26,7 

9.    17 

g-  17 

9-    '7 

SO 
40 
10 

8 
8 
8 

;: 

iQ 

94-  43 
94-  43 

[_94'   44 

33.7 
50,2 
6.!; 

9.  24 
q.  34 
9.  24 
g.  24 
9.24 
9.  24 

40 
3° 

8 
8 
8 
"8 
8 
8 

( 

40 
50 
0 

94-   2g.  49.5 
94.    30.    la.i 
94-   30.   34.6 

g.  17 
g.  .7 
9-   t? 

20 

8 
8 

12 

'° 

9^-  44 
94-  44 
94-  44 

s 

94.   30.   56,9 
94.  31.    19.1 
94.    31.  4r,i 

g.  .6 
9.  16 
9.    16 

so 
40 
lo 

8 

8 
8 

'3 

i: 

94-  45 
94-   4i 
9-1-   45 

10,3 

a  5.9 
4'-J 

g,  2; 

9-25 
9.23 

SO 
40 
10 

8 
3 
8 

0 
6 

30 

94-   32-     3.0 
94.  32.  24.7 
94.   32.  4fi.3 

,.  ,6 
,.  ,6 
9.   ,6 

sa 

8 
8 
8 

'3 
13 
'4 

40 

94-  4; 
94-  4" 
94-  46 

26,6 

9.23 
9.33 
g.  2? 

2C 

8 
8 
8 

6 
6 
7 

40 
SO 

94-   ?3-     7.7 
94-  33-  =9.0 
94.   33.   50,2 

a  21,3 
a  31.2 

9.  IS 
9.  .5 

9-1? 

SO 
40 

30 

8 
8 
8 

'4 
'4 

'4 

30 

94-   46 
94    4''' 
94-  47 

4'. 4 
56,0 
10.5 

9-23 

9.  aa 
9.22 

s« 
40 
30 

8 
S 
8 

7 

30 

94-  34-    ".a 
94-   34-  3a.i 
94-  34-   5S.9 

° 

30,9 

20,8 

9.  IS 
9.  1; 
9.  n 

'I 

8 
8 
8 

'4 

14 
IS 

r^ 

94-   47 
94-  47 
94-  47 

J  4.9 
39.' 
53-' 

(162) 
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Continuation  of  TABLE  XXXVU. 

Distance  of  the  Moon  from  the  North  Pole  of  the  Ecliptic 
Arquuent  XXVIII  of  Longitude,   or  Argument  1   of  latitude. 


9*-  48- 
94.  49. 

94    49- 


94-  49- 
94-  49- 
94-  49- 


94-  SO- 
94-  SO- 
94-   (o- 


94-   50- 

94-  5' 


94.  i;a 

04-  5a 

94.  5a 

94-  S3. 

94-  ;3 

94-  Si 

94-  53 

94-  >3 


94-  S4- 

Ji-_li: 

94-  55- 

94-  SS' 

94'  5S- 

94-  SS- 

94-  SS' 

94-  SS- 


94-  SS' 
94-  SS' 
94.   56, 


94.  56. 
94-  5^- 
94-   0 


94-   56- 
94-   S6- 


94.  56, 

94-  56- 

94-  57' 

94-  57 

94-  57- 

94-  ! 


9+-  S7. 

94-  57- 

94-  S7- 

94-  57' 

94-  S7- 

94-  5?- 


94- 


94.  =;8. 

94.   58. 

■Ji.  ss- 


94-  58 
94.  58. 
94.   5B, 


94-  1 

94-  58. 

94-  58- 

94-  S8. 

94.  58, 

94.  58, 


6,7 
6.4 


S.3 
S.' 
4.9 
4.8 
4.6 


M.   .A  J)  Li  £i  iS. 
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TABLE    XXXVIII. 

i 

Latitude.     Equation  U 

AncDMKNT    II  =  2((I'"—  © 

-I. 

UK 

Dili. 

IV. 

Uill 

v. 

Diir. 

VI-. 

Dill' 

Vll'. 

Piff. 

Vill'. 

Diff 

0 

o.     o',o 
a     D,. 

D.       C,J 

0.    0,7 
0.     I.J 

0,' 

o,a 

0,6 

i.   10,8 

'■  's.-; 

1.  ao,3 
1.  ac,3 
1.  30,4 

4.7 
S.' 

.  4-  >'4.s 
4-   3=.a 
4.  +0,3 
4.  48,5 

1  4-   56.7 

1° 

S,a 
8,a 

f!  ^ 

8.  4e".4 

8.  57,6 

9.  6,9 
9..  16,1 
9-  "5,3 

9.2 
9.3 
9.» 
9.a 

9-a 

.■3.  .i'.e 

■  J.  lo.s 

13.  28.4 
13.  36,2 

'3-  43.9 

7.9 

7,9 
7,8 
7,7 
-fi 

16.  a6,o 
16.   30,  s 
.6.   34,9 
16.   39,3 
'6.  4J.3 

4.5 

4,4 
4.3 
4,1 
4.0 

3,8 

3.7 

30 

It 
11 

0.     a,o 

'■  35.5 

■' 

1  i-    5,0 

8,4 
8,5 

9.  34, S 

■J-  !i.S 

7,5 
7,4 
7,3 
7,2 

16.  47,3 

»S 

6 

I 

9 

0.     2,9 
0.     3,9 

1,0 

I.  40.9 
1.  46,^, 

;.5 

1   5-   '3.4 
S-  31,9 

9-  43,7 
9-   S».9 

9.1 
9.' 
9-' 

9.' 

'3-  S9.» 
14.     6.4 

.6.   s.,i 
'6.   54,8 

33 

0.     s,i 
0.     6,1; 

'-4 

I.  sa,o 
'■  57.7 

S'7 

5,9 
6,0 

s-  30.4 
s-  39,0 

8;6 

10.     3,0 

'4-   >3,7 
14.  20,9 

'7-      '.7 

3-4 

=■     3,6 

!  ?■  47.7 

10.  ao,3 

14.  18,0 

' 

'7-     4.9 

' 

30 

II 

0.     9,7 

a.     9,6 

i  5-  56,4 

10.  29,3 

9.0 
9,0 

ll 
8,9 

8.7 
8,7. 
8.7 

'4-  3  5,0 

6,9 

17.     8,0 

3.9 

-  R 

itl 

'=* 

0.  II,; 

a-   "S.7 

f'T 

,6.     s,, 
6     .3,9 

8,rf 

10.  33,3 

'4-  4«i9 

17.    10,9 

2.  a  1,9 

^J 

8,9 
8,9 
8.9 
8,9 
9>o 
9.' 

■  0.  47,5 

'7 

•4 

0.  i8!o 

«..l 

2.    38.3 

a.  34,6 

6.4 

6,6 
6,8 
6,8 
6,9 

6.  3«.7 

10.  56,3 
ir.      ;,, 

H-  55,4 
'5-     2,0 

6,6 
6.5 

6,4 
6.2 
6,' 
6,0 

5,9 

17.    16,3 
.7.    18,8 

a.  5 

'5 

i6 
'7 
•  8, 

0.    20,S 

2,6 

a,e 
'.9 

a.  41,2 
3.  48,0 
a.  54,8 
3-     '.7 

6.  40,6 
6.  49,5 

11.    14,0 
11.  aa,g 
II.  3r,7 
It.  40.4 

.;.     8,5 
'5-  '4.9 
■5-  !M 
'5.  27,2 

17.    31,1 

■  7-  33,3 
'7-  25.3 
17.  27,1 

lis 

'4 
'3 

13 

•« 

0.  3. ,9 

3.     8,7 

7-  .6.7 

II.   49,1 

'5-  33,2- 

17.   ab.8 

<o 

-4 

0-  !«,s 
0.  41.0 

3.4 
3.S 
3.7 
3.8 

3.  'S.8 
3.  aj,o 
3-  30.4 

7.a 
7.4 
7.4 
7.S 
7.6 

7-7 
7.8 

7,9 
7.9 

7.  2s,8 
?■  34-9 
7-  44,0 

9.' 

9-' 
9.' 

9,3 

M.  57,S 

13.      6,4 

ta.  14,9 

8,6 

'5-  !9,' 
'5-  44,8 
■5-  50,4 

li 

5.S 
S'3 

5.' 
5,0 
4.8 
4.7 

'7-  30.3 
"7-   3 '.7 
>7-   31.9 

',4 

9 
8 

7 

:; 

o-  4,-.7 
0-  49.5 

3-  37,8 
3-  4?  3 

7-  53.' 
8.     .,3 

13.    23,4 

la.  31,8 

8,4 
6,3 

8,1 
8,0 

'5-  55,9 

16.       1,2 

'7-   33.9 
.7.   34,8 

0,9 

5 

36 

11 

JO 

I.  10,8 

4>i 
4.3 

4.5 

3-  s^-q 

4.     0,6 

4-  8.4 
4-   "6,3 
4.  34,3 

8.   ,,,5 
8.  20,7 
8.  j<,,9 
8.  59,2 
8.  48,4 

m 

*^       13.    13.6 

.6.     6,4 

,6.  ,6,1 
76.  21,3 
16.  26,0 

■7-   35.5 

17-  36.1 
17-  36,5 
17.  36.7 
.7.   3^.8 

0,6 
0,4 
0,3 
0,1 

4 

3 

a 

iK 

I'. 

CH. 

XI<. 

X'. 

IX'. 
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Continuation  of  TABLE  XXXVIH. 

L — __ ■ 

Litilude.     Equation  III. 
Abooment  llI  =  I-a=(J-8S>-N-a. 

Latitude.    Equation  IV. 

ARCUMENTlV=[-A  =  (-{t'"— 2®-N'-A). 

III'. 

IV. 

v. 

• 
VK 

VI  r. 

VI H'. 

III. 

IV'. 

V'. 

VI'. 

VII.. 

vai'. 

6.3 
6,3 

6,3 

6.3 
6,3 

6,3 

S.8 
S.8 

!,; 

4,7 

♦•J 
4.6 

4>S 

4.5 

4.4 

3." 
3,0 
3.9 
3,9 
3,8 
3,8 

>.s 

".S 

1.4 

«.4 

1,3 

0.4 
0,4 
0,4 
0,3 

o,J 

30 
29 
28 

11 

3 
4 
S 

0,0 
0,0 

^° 
0,0 
0,1 

2,4 

2.6 

a.  7 

2,9 

3,0 

3.a 

8.8 

9,0 

H 
9.6 

9-9 
10,0 

."7.6 
19,1 

36,4 
36,6 
36.9 
37,1 
37,4 
37,6 

33.8 
33,9 

33,1 
33.3 
33.4 
33,6 

30 

H 

35 

6,3 

6,3 
6.3 

6.3 
6.3 

s,s 

s.s 
s.s 

4.4 
4.3 
4.3 
4.3 
4.3 

3,7 

3.7 
3.6 
3.6 

».! 

1.3 
1,2 
I. a 

0.3 

0,2 
o,a 

24 
>3 

20 

6 
9 

0,1 

0,2 
0.3 
0.3 

3.4 
3.S 
3.7 
3.9 
4>' 

'0.4 
10,7 
11,0 
'1-3 
i[.6 

'9-4 
'9.7 

20,0 
20.4 

ao,7 

11?. 

38.4 
38,7 
38,9 

33,7 
33.8 
33,9 
34.0 
34.1 

34 
33 

31 
30 

t 

6,1 
6.1 
6,1 

s.* 

S.4 
S.4 
5,3 
i.J 

4.1 
4.' 
4,0 
4,0 
4.0 

3.4 
3.4 
3,3 

3.3 

1,0 

0,9 
0,9 

0,B 
0,1 
0,1 
0,1 

0,1 

'7 
16 
'5 

11 

1+ 
'S 

0,4 
0,4 
0.5 

t.1 

4,7 
4-9 

[1,9 

12,2 

12,7 

13.0 

2  1,3 
2[,6 
21,9 

39,3 
39.4 
39,6 
39,8 
30.0 

34.» 
34,3 

34.4 

16 

6.. 
6,0 

6,0 

S.3 
i.3 
S,3 
i.' 
S.' 

3.9 

3.8 

3.7 

3,3 

ii 

0,9 
0,8 
0,8 
0,8 

0,7 

0,1 
0,1 
0,1 
0,t 

0,0 

"4 
'J 

16 

\l 

'9 
20 

0.9 

S.4 
S,6 

& 
6,3 

■3.9 

14,2 

'4.S 

22,7 

23.0 
23-3 

23.6 

30,3 
30.! 
30.7 
30,9 
31.1 

34.7 
34.7 

":S 

34.8 
34.9 

14 

■3 

10 

6,0 
6.0 
6.0 
S.9 
S.9 

S." 
S,o 
S.o 
4.9 
4,9 

3.6 
3,6 

3,S 
3.S 
3.4 

2,0 
'•9 

;;§ 

0,7 

0,6 
0,6 
0,6 

0,0 
0,0 
0,0 
0,0 
0,0 

9 
8 

I 

S 

21 

22 
a3 
^4 
^5 

".4 

7.1 

.4,8 

ii 

3  3-9 
24.2 

3i.I 

3 '.3 
3>.! 
31,7 
31,8 
33,0 

34.9 
3!,0 
3S.0 
3S.1 
3S,i 

1 

V 

»9 
30 

S.9 

1 

4,8 
4.8 
4.7 
4,7 
4,7 

3.4 
3.3 
3.3 
3.3 
3." 

'.7 
1.6 

'.S 

0.S 
O.S 

0.+ 

0,4 

0,0 
0,0 
0,0 
0,0 
0,0 

4 

3 
2 

26 

^? 

29 
30 

1.8 

2,0 

2,1 
2-3 

».4 

7.8 
8,1 
8,3 
8,6 
8,8 

.6.4 

16.7 
17,0 

3l;i 
36,4 

33,1 
33,3 

''i 
33.6 

33.8 

3SV> 
3S.3 
3S.3 
!S.» 
3S.3 

4 
3 

0 

U". 

I". 

0'. 

XI'. 

X". 

IX'. 

n-. 

I'. 

o*. 

XI". 

X'. 

IX'. 
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Continuation  of  TABLE  XXXVIII. 

Latitude.     Equation  V. 
Argument  V=:IV-A=(,['"-a®-N)-2 A. 

Latitude.    Equation  VI. 
Argument  VI  =  V— A={ij"— 2®-N)— 3A. 

III'. 

IV'. 

V'. 

\1'. 

VII'. 

vin- 

III: 

JV- 

v. 

VI'. 

Vfl. 

VIIK 

a 
3 
4 
S 

50,2 
50,3 
50,3 
50,3 

5°.  I 

46,8 
46,6 
46,+ 
46,2 
4S.9 
45.7 

37,7 
3  7,3 
36.9 
36,5 

3S.7 

25.1 
24,7 

2^8 

3i,3 

22,9 

I2,S 

",4 
to.7 

i>< 
2,9 

2.5 
2,3 

30 

It 

26 

3 
4 
5 

3,8 

1.1 

3';6 

3,5 
3,5 
3,5 
3,5 
3.S 

ale 

s,8 
2.7 

2,7 

1-9 

',9 
1,8 
1,8 
1,8 

'.7 

0,9 
0,9 
0,9 
0,9 
o,e 
0,8 

0,2 
0,2 
0,3 
0,2 
0,3 
0,2 

30 
11 
11 

25 

6 

7 
8 
9 

50,1 
50,0 
50,0 

4m4 
45." 
44,9 
44,6 

44,3 

3  5.3 
34,9 

34,5 
34-' 
33,/ 

23,5 
32,  [ 
2,,6 

20,7 

'0,3 

(0,0 

9,6 
9,3 

9,o 

2,2 
3,0 
1,8 
',7 

24 
23 

6 

7 
8 
9 

3,8 

3,8 

3.8 

3,4 
3,4 
3,4 

3,4 
3.4 

a,  7 
2,6 

3,6 

2.6 
3,6 

',7 

1,6 
1,6 

1,6 

0,8 
0,8 

o,V 

0.7 

0,3 

0,3 
0,1 
0,1 
0.' 

"4 

33 
23 

3[ 

12 

'4 

■s 

49.7 
49.7 
49.6 
49.5 
49.3 

4+)0 
43,8  , 
43>S 

43,2 
4=,9 

33,8 
3^.4 
32,0 
3  ",6 

20,3 

'9,9 
'9,5 

l(,,0 

.8.6 

8,6 
8,3 
8,0 
7.7 
7,3 

',4 
0)9 

'7 
.6 
'5 

'J 
'4 
'5 

1:5 

3.8 
3.7 
3,7 

3.3 
3,3 
3,3 

3.3 

3,2 

2,5 
2,5 
2,5 
2,5 
3,4 

',! 
'.5 
',5 

',4 
'.4 

0,7 
0,7 
0,6 
0,6 
0,6 

o,i 
o,i 

0,1 
0,1 
0,1 

It 

>7 
16 

i6 

"7 
i8 
'9 

30 

49,2 
49.' 

49,0 
48,8 
48,7 

42,  S 

42,2 
4', 9 
4'.6 
41,2 

31,3 
30.7 
30,  J 
39,9 

29.  S 

18,3 
'7,8 
'7,4 
'6,9 
'6,5 

7," 
6,7 

6,0 

0,7 
0,6 
O.S 
0.5 

0,4 

14 
'J 

(6 
17 
18 
19 
20 

3,7 
3,7 
3,7 
3,7 
3,7 

3,1 

3.2 

3,' 
3,' 

3,' 

«.4 
2.3 
2.3 
2,3 

'.3 

hi 
hi 

0,5 

0.5 
o,S 
o,S 
0,4 

0,+ 
0,4 
0,4 
0,4 
0,3 

0,0 
0,0 
0,0 
0,0 

H 
'3 

13 

31 
35 

48,S 

48,4 
48,3 
48,0 
47>9 

40,9 
40,6 
+0,2 
39>9 
39,5 

29,0 
38,15 
28,2 
27.7 
27,3 

.6,. 
'5,7 
'5,3 
'4,9 
'4,4 

S,6 
S.J 

4,5 

0,3 
0,3 
0,2 

0,( 

0,1 

s 

^3 
24 
*5 

3,7 
3,7 
3,6 
3.6 
3,6 

3,f 
3.0 
3,0 
3,0 
3,0 

3,3 
2,2 

3,1 

1,3 

0,0 
0,0 
0,0 
0,0 
0,0 

t 

I 

s 

38 

30 

47.7 
47.S 
47,3 
47,1 

46,8 

38,4 
38,0 
3  7.7 

26,9 

26,4 
26,0 
25,5 

i4,( 
'3,7 
'3,3 
12,9 

•2,5 

4,3 

4,0 

3,9 
3,6 
3.4 

0,1 

0,0 
0,0 

D,0 
0,0 

4 
3 

s6 
37 
38 
29 
30 

3,6 
3,6 

3,0 

3,9 

=,9 

3,9 
2,9 

3,0 
a,o 

',9 
',9 

1,0   ■ 
0I9 

0.3 
0,3 
0,3 
0,3 
0,2 

0,0 

0,0 
0,0 
0,0 
0,0 

4 
3 

0 

I]'. 

P. 

t)*. 

XI'. 

X'. 

IX'. 

II'. 

1'. 

o*. 

XX'. 

X.. 

IX'. 
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1 

Continuation  of  TABLE  XXXVIII.                                      1 

1 

Latitude.    Equation  VII- 
Argdmhnt  Vn  =  ll  +  a=(!£"— 2®-N)  +  a. 

Latitude.     Equation  VIII. 
Argument  VIII  =  11 -a=C«"-2®-N)-a. 

III'. 

IV'. 

v. 

VI'. 

VIK 

VIII'. 

III'. 

IV. 

v. 

VI', 

vir. 

VIII'. 

o 

3 
4 

S 

0,0 
0,0 

0,0 
0,0 

1,3 
'.3 
'.4 
'•5 

4.8 
4.9 

9,0 
9.3 
9.3 
9.S 
9,6 
9.8 

■3.9 
14,0 
14,3 

■6;s 
.6.9 

'7.0 
17.0 
'7.' 
■  7..1 

30 

li 

a? 
26 
as 

3 

4 

S 

0,0 
0,0 
0,0 
0,0 
0,0 

°'5 

SI 

0,6 
0.6 
0.7 

I'.'S 
>,9 
3,0 
3,0 

i 

3.9 
4.0 
4,0 

s.' 
5,7 

S.7 

6,9 

7.0 
7.0 
7.0 

7-1 

11  \ 

6 

I 

9 

0,0 
0,1 
0,1 

0,1 

'.9 

S.9 

9-9 

10,4 
10,6 

"4.3 
'4.4 
'4.5 
■4,7 
.4,8 

'7,2 
'7,3 
'7.4 
'?,4 
'7,5 

24 
43 

42 

6 
7 
8 
9 
10 

0,0 

0,0 

0,0 

a.  7 
0.7 
0,8 
0,8 
0,9 

2.3 

3,3 

2.4 

3,4 

4.' 
4.2 
4,2 
4.3 
4,3 

5,9 

6,0 
6,, 

7-' 
7.> 
7-' 
7-a 
7.2 

34  1 

»3 
33 

ao 

13 

'3 

'4 
'5 

0,3 
0.3 

J-3 

3.4 

2.6 

6.1 

6,3 

6,4 

6,7 

10,7 
10,9 

".3 

'4,9 
■S.O 
'5-' 
'i.3 
'i.4 

'7,6 
'7.7 
'7,7 

'9 
18 
'7 
16 
'5 

'3 
14 

0,1 
0,1 

0,9 
0,9 
1,0 
1,0 
i.i 

='5 
3,6 
2,6 

3,7 
a.7 

4.4 

4.S 

4-5 
4.6 

4-7 

«.' 

6,3 
6.3 

6.3 
6.3 

7.a 
7.a 
7.3 
7.3 
7.3 

16 
'S 

i6 
'7 
i8 
'9 

0.3 
0.4 
0,4 

=■,7 

3.0 
3.' 
3-1 

6,8 

7.' 
7.3 
7-4 

11.8 

■  1,9 

'5.9 

.7,8 

'7,8 
'7,9 

14 

'3 

16 

17 
18 
'9 

0,3 

0,3 
0,3 

",3 

'.3 

3,8 

2.9 
2,9 

3.0 

4-7 
4,8 
4.3 
4^9 
S-o 

6.4 
6,4 
«,5 

?■* 
6.5 

7-3 
7.3 
7-3 
7.3 
7.3 

'4 
'3 

32 
43 

"4 

0,6 
0,6 
0.7 

0,8 
0,8 

3.3 

3.7 
3.8 

7.6 
7.7 
7'9 
8,1 
8.2 

12,2 
12,4 

13,8 

.6,0 
16.1 
.6,. 
.6.3 
'6,4 

'7-9 
'7,9 

■  8,0 

9 

8 
7 
6 

i 

31 

22 

24 

=  5 

0,3 

0,3 

0,3 

0,3 
0.3 

'.4 
1,4 
'-5 
'.S 
1.6 

3.' 

3.2 

3.= 
3.3 
3.4 

S,' 
S.' 

S.2 

5.3 

6,6 
6,6 
6.7 
6,7 
6.7 

7.4 
7,4 
7.4 
7,4 
7.4 

I 

5 

36 

=7 

38 

39 
30 

0,9 
1,0 
1,0 

1.3 

4.0 

4-' 

4,3 

4.4 

4.S 

8,4 
8.S 
8,7 
8,8 
9.0 

13,0 

'3-' 

13.4 
'3.S 

■  6,5 
.6,5 

■  6,6 
'6.7 
16,8 

■  S.o 
.8,0 
'8.0 
iS.o 
.8.0 

4 
3 

26 

28 
39 
30 

0,4 

0.4 
0,4 

°.s 

1,6 
'.7 
'.? 
1,8 
1.8 

3.4 

3.6 
3,7 

5-3 
S.4 
5.4 

^i 

6,8 
6,8 
6,8 
6,9 
6.9 

7.4 
7.4 
7-4 
7.4 
7.4 

4 

3 

3 

0 

II'. 

]'. 

0. 

XI'. 

x: 

IX'. 

III. 

1'. 

0'. 

XI.. 

x: 

rx'. 
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Continuation  of  TABLE  XXXVIIL 

Latitude.     Equal 

on  IX. 

Latitude.     Equation  X. 

AncUMENT  IX  = 

11+ A. 

Argument  X=: 

II-A. 

III,. 

IV'. 

V'. 

VI'. 

VU'. 

Vlli'. 

UK 

IV'. 

v<. 

VI'. 

VII.. 

VllV 

° 

0,0 

0.1 

J' J 

2  1 

^'.1 

4,1 

10 

0 

3l',8 

29.7 

2  3.9 

1^,9 

7'.9 

3  1 

30 
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0,0 
0,0 
0,0 
0.0 
0,0 
0,0 


JX. 


Equat. 


1*4 
1*4 
1*4 
1*4 
1*3 
1*3 
1*3 


1*3 

I>2 

1,2 
1,2 

1,1 
1,1 


1,0 
1,0 
0,9 
0,9 
0,8 

0,7 


0,6 

o.S 

0*5 
0.4 

0,4 
o»3 


0*3 
0,2 

0,2 

0,2 

0,1 

0,1 


0,1 
0,1 
0,1 
0,1 
o,r 
0,1 


X. 


Equat. 
XI. 


/.' 


1,6 
1,6 
1,6 
1,6 
1,6 

1*5 
^5 


1*5 

1*4 

1*4 

^3 

'*3 
1,2 


1,1 

1,0 
r,o 

0*9 
0,8 


0*7 
0,6 

0,6 

0*5 
0*5 
0,4 


0.3 

0,3 
0,2 

0,2 

0,1 

0,1 


0,1 
0,0 
0,0 
0,0 
0,0 
0,0 


XI. 


Equat. 
Xlil. 


2,0 
2,0 
2,0 
2,0 

^9 

h9 


1,8 
1,8 

^•7 
1,6 

1,6 
US 


i»4 

^3 

^3 
1,2 

1,0 


0,9 
0,8 

0,7 

0,7 
0,6 

0,5 


0,4 

0,4 

0,3 
0,2 

0,2 

0,1 


0,1 
0,1 
0,0 
0,0 
O9O 
0,0 


XIII. 


Eqnaf, 
XIV. 


1,2 
1,2 
1,2 
I A 
lA 
1,1 
1*1 


1,1 
1,0 
1,0 
1,0 
0,9 
0,9 


0,9 
0,8 
0,8 

0*7 

0*7 
0,6 


0,4 

0*4 
0*3 
0,3 

o,: 


0,2 
0,2 
0,2 

0,1 
0,1 
0,1 


0,0 
0,0 
0,0 
0,0 
0,0 
0,0 


XIV. 


Equat. 
XVIII. 


// 


0,8 
0,8 
0,8 

0,7 

0,7 
0,6 

0,6 


0*5 
0,5 

0,4 

0,3 

0*3 
0,2 


Equat. 
XXVII. 


0,2 
0,1 
0,1 

0,0 
0,0 
0,0 


0,0 
0,0 

0,1 
0,1 
0,1 

0,2 


0,3 
0*3 
0*4 
0*5 
0*5 

0,6 


0,6 

0*7 

0*7 
0,8 

0,8 

0,8 


XVIII, 


0,0 
0,0 
0,0 
0,0 
0,0 
0,1 
0,1 


0,1 
0,1 
0,2 
0,2 

0,3 
o»4 


0,6 
0,6 

0.7 
0,8 


0,9 
1,0 

1,1 
1,1 
1,2 


1.3 
1*4 
1*4 

US 
US 


US 
1,6 

1,6 

1,6 

1,6 

1,6 


XII*. 


XI. 


X. 


IX. 


VIII. 


\n. 


XXVII, 


VI. 


o« 

25 

20 

15 

10 

5 
o 

25 
20 

15 
10 

5 

o 

25 
20 

^5 
10 

5 

o 


25 
20 

'5 
10 

5 

o 


as 

20 

'5 
10 

5 
o 


25 
20 

15 
10 

5 
o 
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TABLE   XLV. 


Logarithms  of  the  Radii  of  the  Earth  for 


and  —  of  Flatness. 

300  330 


Lat. 


o 

I 

2 

3 

4 

6 

7 
8 

9 

10 

II 
12 

13 

H 

16 

'7 

18 

'9 
20 

21 

22 

^3 
24 

15 
26" 

27 
28 

29 

30 


299  :  300 


O^OCX)0000 

9'999999S 
9,9999982 

9,9999960 

9>9999930 
9,9999890 


9,9999843 
9,9999786 

9f99997ii 
9,9999648 

9,9999566 

9'9999+77 
9>9999379 
9*9999*73 
9,9999158 

9,999903  7 


9,9998908 

9.9998771 
9,9998627 

9*9998476 
9,9998318 


9,9998153 

9.9997983 
9,9997805 

9,9997621 
9.9997431 


9.9997*36 

9.9997035 
9,9996829 

9,9996618 

9,9996402 


31  9.999618 1 

3*  9.9995957 

33  9»99957a8 

34  '  9*9995496 

35  9.9995*61 


36  9,99950*3 

37  9.9994781 

38  9.9994537 

39  9.9994*9^ 

40  9,9994044 


41  9*9993794 

4*  9.9993543 

43  9,9993*9' 

44  9.9993038 

45  9.999*786 


Ratio  of  the  Axes. 

DiffT 

3*9  •  330 


5 

13 

22 

30 
40 

47 

57 

65 

73 
82 

89 

98 
106 

^'5 
121 

129 

137 
144 

158 

165 
170 
178 
184 
190 

195 
201 

206 
211 

2X6 

221 
224 
229 
232 

*35 
238 
242 
244 
246 

*47 
250 
251 
252 

*53 
252 


0,0000000 

9»9999995 
9,9999983 
9,9999964 
9,9999936 
9,Q9999^o 


9.9999857 
9,9999806 

9,9999747 

9,999(,6  )0 

9,9999606 


9.99995*4 

9.999943  5 
9,9999338 

9,9999*35 
9.99991*4 


9.9999007 
9,9998882 

9.9998751 
9,9998614 

9.9998470 


9.99983*0 
9.9998164 
9.9998003 
9.9997836 
9.9997663 


9.9997485 
9,9997303 

9,9997115 
9,9996923 

9,99967*7 


9,999652  7 

9.99963*3 
9,9996115 

9.9995904 
9.999  090 


9.9995473 

9.9995*54 

9.999503* 
9,9994809 

9.9994584 


9.999.4357 

9,9994  »*9 
9.9993900 

9.9993670 
9,9993440 


DifT. 


5 
12 

19 
28 

36- 

43 

51 
59 
67 
74 
82 

89 

97 

103 

HI 

"7 
125 

131 

137 
144 

150 
156 
161 
167 

173 

178 
182 
188 
192 
196 

200 

204 
208 
211 
214 

217 
219 
222 
223 
225 

227 
228 
229 
230 
230 


Lat. 


45 
46 

47 
48 

49 
50 


51 
5* 
53 
54 

JL 
56 

57 
58 

59 
60 


61 
62 
63 
64 
65 


66 

67 
68 

69 

70 


71 
72 

■73 
74 
75 


76 

77 
78 

79 
80 


81 
82 

83 
84 

85 


86 

87 
88 

89 

9Q. 


299  :  300 


9,9992786 

9,999*533 
9,9992280 

9,9992028 

9.9991776 

9.99915*5 


9,9991277 
9,9991030 

9,9990785 
9,9990542 

9,9990302 


9.9990065 
9,9989831 
9,9989600 

9.9989374 
9,9989151 


9,9988932 
9,9988720 
9,9988512 
9,9988308 
9,9988 1 1 1 


9,9987918 
9,998773* 

9,998755* 
9.9987378 
9.9987210 


9,9987050 
9,9986896 
9,9986750 
9,9986611 
9,9986479 


9,99863  56 
9,9986240 
9,9986131 
9,998603 1 
9,9985940 


9,9985857 
9,9985782 
9,9985716 
9,9985659 
9,9985610 


9.9985570 

9,9985539 

9*9985517 
9,9985504 

9,9985499 


Ratio  of  the  Axes. 


Diff. 

+ 


253 
253 
252 
252 
251 

248 
247 
245 
243 
240 

237 
234 
231 
226 
223 

219 

212 
208 
204 

197 
193 
186 
180 

174 
168 

160 

154 
146 
139 
132 

123 
116 
109 
roo 

91 
83 

?5 
66 

57 
49 

40 

31 
22 

13 
S 


I 


3*9  ••  330 


9.9993440 
9,9993210 
9,99^2980 

9.999*751 
9,9992522 

9.999**95 


9,9992069 
9,9991844 
9.9991621 
9,9991401 
9,9991183 


9,9990967 
9,9990755 

9,9990545 
9,9990340 

9,9990138 


9,9989940 

9.9989745 
9.9989556 
9,9989371 

9,9989192 


9,9989017 
9,9988847 
9,9988684 
9,9988526 

9.9988373 


9,9988228 
9,9988089 

9,998795^ 
9.9987829 

9,9987710 


9.9987598 
9.9987493 
9.9987395 
9.9987303 
9,9987220 


9,9987145 
,9,9987077 

9,9987017 

9.9986965 

9,9986920 


9,9986884 
9,9986856 
9,9986837 
9,9986825 
9,99^6820 


230 
230 
229 
229 
227 

226 
225 
223 
220 
218 

216 
212 
220 
205 
202 

198 

189 
185 

179 

1 75 

170 

163 
158 

^53 

HS 
139 

133 

127 

119 

112 
105 

98 
92 

83 

II 

60 

5* 

45 

36 

28 

19 
12 

5 
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TABLE   XLVL 


Angles  of  the  Vertical  with  the  Radius 


•• 


«. 


I 


Lat. 


o 
I 

2 

3 
4 
S 


6 

7 
8 

9 

lO 


II 

12 

73 
'4 


i6 

'7 
i8 

'9 

20 

21 
22 
23 
24 

as 


26 

^7 
28 

29 

30 


31 
32 

33 

34 

36 

37 
38 

39 

40 

4« 
4a 

43 
44 
45 


Rat  io  of  (he  Axes. 


299  :  300 


o.  0.0 
0.24.0 
0.47.9 
I.I  1.8 

'•35-S 
1.59.2 


2.22.7 
2.46. 1 
3.  9.2 
3.32.1 
3.54.8 


4.17.2 

4-39-3 
5.  i.o 

5.22.4 
543.4 


6.  3.9 
6.24.1 
6.43.7 

7.  2.9 
7.21.6 


7.397 
7.57-3 
8.14.2 

8.30.7 
8.46.5 


9.  1.6 
9.16.1 
9.29.9 
9.43.0 

9.55-4 


o.  7.2 
0.18. 1 
0.28.3 
0.37.8 
0.46.4 


0.54.3 
I.  1.4 
I.  7.7 
1. 13.2 

^.'7-9 


1.21.7 
1.24.7 
1.26.9 
1.28.2 
1.28.7 


24.0 
23.9 
23.9 

^37 
^3.7 

^3.5 
23.4 

23.1 
22.9 

22.7 

22.4 
22.1 
21.7 
21.4 
21.0 

20.5 
20.2 
9.6 
9.2 
8.7 

8.1 
7.6 
6.9 
6.5 
5.8 

5-1 

4-$ 
3.8 

3-1 
2.4 

1.8 

0.9 

0*2 

8.6 

7-9 

7.1 

6.3 

5-5 
4.7 
3.8 
3.0 
2.2 

».3 
OS 


329  :  330 


0.  0.0 
0.21.8 

0-43.5 

1.  5.2 

1.26.9 
1.48.4 


2.  9.8 
2.31.0 
2.52.0 
3.12.9 

3335 


3.53.8 
4.13.9 

4-537 
4.53.1 

5.12.2 


5-30.9 

5.49-a 
6.  7.0 

6.24.5 

6.41.4 


6.57.9 
7.13.9 
7.29.3 
7.44.2 
7.58.6 


8.12.4 

8.25.5 

'8.38.1 

8.50.0 

9-  ^.3 


9.11.9 
9.21.9 
9.3 1. 1 

9-39-7 
9.47.6 


9.54.8 
10.  1.2 
10.  6.9 
10. 1 1.9 
10. 1 6. 1 


10.19.6 
10.22.4 
10.24.3 
10.2  C.5 
.0 


10.25. 
io.26.< 


+ 


^ 


21.8 
21.7 
21.7 
21.7 
21.5 

21.4 
21.2 
21.0 
20.9 
20.6 

20.3 
20.1 
9.8 

9.4 
9.1 

8.3 
7.8 

l'^ 
0.9 

6.0 

5-4 

4.9 

4-4 

3-8 

3.1 

2.6 

1.9 

'•3 
0.6 
0.0 

6.6 

7-9 
7.2 

6.4 

5-7 
5.0 
4.2 

3.5 
2.8 
1.9 
1.2 

0.5 


Lat. 


45 
46 

47 
48 

49 

50 


51 
5* 
53 

54 
55 


56 

57 
58 


61 
62 

63 
64 

65 


66 

67 
68 

69 
70 


71 
7a 
73 

74 
75 


76 

77 
78 

79 
80 


81 
82 

83 
84 
85 


86 

87 
88 

89 
90 


Ratio  of  the  Axes, 


299  :  300 


1.28.7 
1.28.4 
1.27.3 
1.25.2 
1.22.3 
1. 18.6 


1.14.1 
I.  8.8 
I.  2.6 

0.55.7 
0.47.9 


0.39.4 
0.30.0 
0.19.9 
o.  9.0 

9-57-4 


9.45.1 
9.32.0 
9.18.3 
9.  3.8 
8.48.7 


8.32.9 
8.16.6 
7.59.6 
7.42.0 
7.23.8 


7.  5.1 
6.45.9 
6.26.2 
6.  6.0 

5-45-4 


5.24.3 
5.  2.8 
4.41.0 
4.18.8 
3.56.3 


3.53.5 
3.10.4 

2.47.2 

2.23.7 

2.  0.0 


1.36.2 
1. 12.3 
0.48.2 
0.24.1 
o.  0.0 


Diff. 


0.3 
I.I 
2.1 
2.9 

3.7 
4.5 

7:1 
8.5 

9-4 
0.1 

0.9- 

1.6 

a.3 
3.1 
3.7 
4-5 
5-1 

6.3 

7.0 
7.6 
8.2 

8.7 
9.2 

9-7 
20.2 

20.6 
21. 1 

ai.5 
21.8 

22.2 

22.5 

22.8 
23.1 
23.2 

^3-5 
23.7 

23.8 
23.9 
24.1 
24.1 
24.1 


329  :  330 


10.26.0 
10.25.7 
10.24.6 
10.22.7 
1 0.20. 1 
1 0.1 6.8 


10.12.7 
10.  7.8 
10.  2.2 

955.9 
9.48.8 


9.41.0 
9.32.6 
9.23.4 
9.13.4 
9.  2.8 


8.51.6 
8.39.8 
8.27.3 
8.14.2 
8.  0.4 


7.46.1 
7.31.2 
7.15.8 
6.59.8 
6.43.3 


6.26.3 
6.  8.9 

5.50.9 
5.32.6 

5.13.8 


4.54.6 

4.35.1 
4.15.3 
3.55.* 
3.34-7 


3.14.0 
2.53.0 
2.31.9 
2.10.5 
1.49.0 


1.27.4 
I.  5.6 
0.43.8 
0.21.9 
o.  0.0 


Difl*. 


0.3 
I.I 

1.9 

2.6 

3-3 

4-1 
4-9 

kt 

7-1 

7.8 
8.4 
9.2 

[O.O 

10.6 

1.2 

1.8 

[2.5 

3.1 
3.8 

4.3 
4-9 

5-4 
6.0 

.6.5 
7.0 

7.4 
8.0 

8.3 

8.8 

[9.2 

9-S 
9.8 

20.1 

20.5 

20.7 
21.0 
21. 1 
21.4 
21.5 

21.6 
21.8 
21.8 
21.9 
21.9 


Jl 
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TABLE    XLVIL 

Horary  Motion  in  Longitude. 
•Arguments  of  Longitude. 
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Continuation  of  TABLE  XLVII 

Horary  Motion  in  Longitude. 

Arguments  of  longitude. 

XIII. 

XIV. 

XV. 

XVI. 

XVIll 

XX. 

XXIII. 

XXIV. 

XXV+I. 

O'.            0" 

2",08 

0  ,4q 

o",.6 

o",o6 

o>. 

o",oa 

o",oo 

o-,,c 

xir. 

2,07 

0,49 

0,16 

0,06 

0,01 

0,03 

0,00 

0,0a 

10 

0,49 

0,16 

0,06 

0,01 

0,00 

0,00 

20 

2,04 

o,4B 

o,.ft 

0,06 

0,01 

0,03 

0,01 

0,00 

so 

2,0 1 

0.4a 

0,06 

0,03 

0,00 

10 

=  ! 

',qa 

o,+7 

0,11; 

0,06 

0,04 

0,01 

'.9-1 

o,4(j 

"."5 

0,06 

0,05 

0,06 

0,01 

0,0. 

0.75 

XT. 

.,8q 

0.4  ? 

0,1  ^ 

0,06 

0,07 

0,0a 

0,01 

2C 

lO 

l,»3 

0.4} 

0,1s 

0,06 

0,08 

0,09 

0,02 

0,02 

ao 

^;/ 

0,05 

D,IO 

o,ri 

0,03 

0,02 

0,76 

I 

■-7' 

0,41 

0,14 

u.oi 

0,(2 

0,01 

I 

'^S 

O1J9 

o,n 

0,0s 

0,13 

0,14 

0,04 

0,03 

0.77 

1 

.,56 

".3  7 

0,13 

0,05 

0|'5 

0,16 

0,04 

0,03 

0.77 

X. 

.,48 

o,J? 

=..< 

0,04 

o,,6 

0,-8 

0,0; 

0,04 

°<n 

at 

lO 

Mt) 

•^.31 

0,(2 

0,04 

0,17 

0,21 

0,06 

0,78 

ao 

'S 

1.11 

0,31 

0,12 

0,04 

0,21 

0,06 

0,78 

20 

1,72 

u.iy 

0,11 

0,04 

0,19 

0,2; 

0,07 

0,06 

'.'1 

0,11 

0,03 

0,19 

0.28 

0,07 

0,06 

1,04. 

U,2i 

0,10 

0,03 

0,19 

0,30 

0,08 

0.07 

0,80 

IX. 

o,'); 

0,2} 

0,09 

0,01 

0,19 

0,32 

0,09 

0,08 

0,81 

a« 

10 

0,2  [ 

0,09 

0,02 

0,09 

0,08 

0,8. 

20 

0.77 

0,19 

D,o8 

0,02 

0,18 

0.37 

o,(o 

0,09 

0,82 

20 

0,69 

0,17 

0,08 

0,0a 

0,17 

0,8a 

10 

0,60 

o,n 

0,07 

0,02 

0,16 

0,41 

0,83 

0,5: 

",'3 

0,07 

0,0  ■ 

0,15 

0,43 

0,12 

0,11 

o,8j 

Vlll. 

0.41 

0,11 

0,07 

0,01 

0,11 

0,83 

a< 

o,;7 

0,09 

0,06 

0,01 

0,12 

0,46 

0,13 

0,12 

0,83 

15 

o,V 

o,o« 

0,06 

0,0  r 

0,10 

0.48 

o,"3 

0,12 

0,84 

,, 

20 

u,2; 

0,07 

0,0; 

0,00 

0,08 

0,49 

0,14 

0,12 

0,84 

10 

0,1V, 

o,oo 

0,07 

0.84 

0,14 

0,04 

0,0  i 

0,00 

0,05 

0.53 

0,1; 

0,13 

0,85 

VII. 

O,[0 

0,03 

0,0!; 

0,00 

0,04 

0.85 

\\ 

TO 

0,07 

0,02 

0,04 

0,00 

0,03 

0,15 

°A 

U 

0,04 

0,00 

0,0a 

0,^0 

08; 

v 

20 

0,0  2 

0,0  T 

0,04 

0,00 

0,01 

08 

V 

0,01 

0,04 

0,00 

0,0! 

0:=;7 

0,16 

oA 

\ 

0,00 

0,01 

0.04 

0,00 

0,0  [ 

o,;8 

0,16 

0,14 

0,8  s 

VI. 

XIII, 

XIV. 

XV. 

XVI. 

XV  III 

XX. 

XX  III 

XXIV 

XXV+I 

-■ 

=** 

LUNAR   TABLES. 


{^77) 


TABLE    XLY 

Cominu.ition  of  the  Horarj'  Motion  in  Lon«imdc. 
Equatioii  VI.    Argiimeiit  VI  of  Lutiijitudc. 

.     Diir.      II'.    uifl-,  j  111*.    Dili:     IV,. 


86,3  J 
86.38 


SS.92 

8S.69 


85,08 
84-39 
84.69 
84.49 
84.37 
84,03 
83.79 

83.S3 
83,2 

2.9. 

^69 
8^,39 


81,07 
80,71 


3-54 
79.96 
79-57 
79. '7 
78,76 

78,33 
77.90 
77.46 


76,08 
7S.60 


6;,c;8 
^'4,96 
64,33 

63,06 
62,43 

61,78 
6.,<3 
60,47 
59,8 1 
S9.'S 


57.S' 


O.SS 
=.!6 


69,77 
69.19 
68,60 


67,4: 
66,80 


0,63 
0.63 
0,64 
0,64 

0,64 

0,6? 
0,66 
0,66 
0,66 


0,67 
0,67 


45.43 
44,73 
44.04 
43,34 
42,6; 
41,96 

4',=  7 
4^,59 
39.9' 
39.»3 
36.SS 

37,87 
3  7,20 
36,53 
3i>8? 


S4>42 
Si.73 
53.04 
;2.35 

S',66 
50.97 
S0.=  7 
49.58 
48,80 

48,19 
47,';o 
46,80 


0.69 
0.69 
0,69 
0,69 
0,69 
'.70 
>,6q 
0,69 


33,S9 
33.24 

3 '.96 

31,32 
30,69 

29,44 
28,83 

a  8,3  2 
3;,6[ 
17,01 
36,43 
^5.S4 

VI1I-. 


0,66 

0,64 
i.64 


0,631 

0,63 


25.84 
25,26 


0,58 
0,58 

O.S7  ; 
0,56 

o-s; 


0.54 

O.S3 

O.S3 


30.3  S 

19.84 


17.90 

'7.43 
16,97 
'6.51 
16,08 
'5.65 


P,SE 
6,67 


0,38 
0.37 


6,93 
6,89 
6,86 
6,84 
6,84 
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TABLE   XLIX. 

Continuation  of  tlie  Horary  Motion  in  Longitude. 
Equation  XXV,   First  Part.     Arj^utnent  XXV. 


34-  47.94 

34-  47.90 

■  47.77 

u-  47.';; 

34-  47.1.;    , 

34-  46,36 

54.  46,38 

34-  45." 

H-  4S. 

34-  44.44 

34-  43-63 


34- 


'.7» 


U-  40,66 

34-  39. 5' 

34-  38,27 

■  36,95 

34-  }$'$(> 

34-  34.' 

34'  3*.' 

J4-  30.89 

34'  =9-'' 


2,29 
^.35 


■  40.56 

■  37.S 


6,05 
4.SS 


35.78 
3a.07 
28,34 
24,59 
20.83 
'7.05 


50.3 
46.46 


56.74 

49.23 
45.5° 
41,73 


IX". 


30.   '9.S9 


30. 


'..27 


.83 
29-  55.42 
19-  52.03 
19-  43,67 

■9-  45-35 

'.9-  42,05 

29.  38,79 

35.55 

32.3 


46. 
43.59 


■7-  57.' 
■7-  55.64 
27-  5412^ 

.7.  52,r' 
7.  ji,. 
7.  50,27 


7-  46,75 
7.  4S,6a 
27-  44,6; 


7-  38,2s 
'■7-  37,67 
17-  37.'4 

17.  36.66 
27.  36. 

3  5,86 
27-  3 


■7-   3 


,26 


■7-  35.03 
7-  34."' 
■7-  34.73 
7.  34,66 
7.  34,63 
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TABLE    L. 

Continuation  of  the  Horary  Motion  in  Longitude. 

E^iuation  XXV, 

■Second  Part. 

Arguments,  Sum  of  thf  Small  Kqiiations,  mid 

Argiimeat  XXV. 

Arg.  XXV. 

s" 

.0" 

'S" 

20" 

35" 

30" 

3i" 

49" 

45' 

so" 

O.             o 

0,2  [ 

o.Ho 

',39 

V.qR 

i:& 

,',,6 

j',76 

4,3  5 

i94 

5,33 

XII. 

• 

s 

0,25 

o,H, 

1,42 

2,01 

1,.» 

3,77 

4,36 

4,93 

S.S3 

25 

0,32 

0,90 

',48 

2,06 

2.64 

3,S3 

3,80 

4,38 

4.96 

5,34 

0.+5 

',58 

=.7' 

!,«» 

3,8  s 

4,4" 

4,98 

?,3S 

so 

0,64 

1,19 

'.73 

.,S, 

!,17 

3,92 

4,47 

5,01 

3,36 

10 

2; 

o,«7 

2,44 

J.CO 

1.4» 

4,01 

4,53 

3,95 

5.5» 

I.               o 

i,[6 

3.14 

3,l>3 

4,>3 

4,62 

3,1' 

5,6, 

.XI. 

m6 

't93 

2.39 

2,8j 

1,<. 

3,78 

4,24 

4,79 

3,>7 

5.63 

25 

lO 

T,S2 

a,2S 

2,77 

3."> 

1,00 

4,02 

4,43 

4,84 

3,24 

5,67 

20 

2.59 

2,q8 

3.3  7 

3.7^ 

4,"4 

4,33 

4,92 

3,30 

3,7" 

20 

a.97 

3.31 

h<^> 

4,00 

4,3( 

4,1., 

5,94 

3.38 

3,73 

10 

a; 

3,0s 

3.35 

3.65 

3,95 

4,a,- 

4,5^ 

4,8  ( 

5,"  5 

5,43 

3,75 

3.i;2 

3.77 

4,02 

4.27 

4.51 

4,78 

3,93 

5,29 

5,54 

5,79 

3.99 

4,'9 

4,40 

4.60 

4,8. 

^,01 

3,22 

3,42 

5,63 

5.83 

25 

10 

4,4(' 

4,63 

4,78 

4,93 

5,oq 

?,3^ 

5,40 

5,59 

5,7' 

5,87 

20 

15 

4,95 

5.05 

5.  "6 

S.=7 

i.1- 

(,4» 

3,(9 

5*9 

3,80 

5,91 

15 

20 

^.+1 

S.49 

5,S+ 

S,0o 

5,72 

3,78 

?,S4 

5,99 

5,99 

10 

'S 

5-91 

5.9^ 

5.93 

5-94 
6,26 

S,9i 

5.Q6 

5,97 

5rt8 

3,99 

6,00 

jir.       0 

6-37 

6.33 

6,30 

6,, 8 

6,. 4 

6... 

6,07 

6,93 

IX. 

fl,8, 

6,74 

6,66 

6,;7 

6,4, 

6,32 

6,24 

6.1; 

6,07 

25 

ID 

7.27 

7.'4 

7,01 

6,88 

».7( 

6,62 

6,49 

6,36 

0,23 

6.10 

20 

7.70 

7.?i 

7.35 

7, '8 

7.0  ■ 

<,.8l 

6,66 

6,49 

6,11 

9., 4 

20 

li.IO 

7.89 

7.^7 

7.46 

7,24 

7,03 

6,81 

6.60 

6,39 

6,. 7 

10 

1 

-5 

8,49 

«,24 

7.9H 

7.73 

7.4B 

6,71 

6,46 

6,20 

1 

IV.           0 

8,86 

8.57 

8,27 

7.98 

7,'9 

7,40 

7," 

6,82 

6,52 

6,23 

VHI 

1 

9,20 

8,87 

8.55 

8,22 

7,89 

7,W 

7,24 

6,9. 

6,59 

6.26 

15 

9.5° 

9.' 5 

8,79 

8.41 

8,07 

7,72 

7,36 

7,00 

6.64 

6.29 

20 

ic 

o,yo 

9.4' 

9,02 

8,6j 

8.2; 

7,47 

7,08 

6,70 

6,1, 

jr 

:o 

ic,os 

9.64 

9,22 

8,81 

S,40 

C 

7,57 

7,16 

6,74 

6,33 

10 

.0,2tS 

9.«.- 

8,97 

U.51 

7,66 

6,3  5 

.  V.            0 

10,+a 

10,03 

9.5'' 

9,11 

11,65 

»,.9 

7,74 

7,28 

6,81 

6,37 

vn. 

10,6^ 

.0,18 

9.70 

9.23 

S,7( 

8,j8 

7,60 

7,3  3 

6,85 

6,38 

25 

10 

■  0,79 

10,  J 1 

9,82 

9.33 

»,S4 

8,n 

7.66 

7,37 

6,88 

6,39 

20 

lO,yo 

10,40 

9,90 

9,40 

9,go 

8,40 

7,99 

7,49 

6.90 

20 

iO,gb 

.0,47 

9.97 

9.46 

t,.)! 

8,44 

7,94 

7,42 

6.92 

6,4, 

10 

-s 

11,03 

10,  S2 

[0,01 

9.49 

»,9S 

8,46 

7,93 

6.92 

6,41 

VJ.            0 

",05 

"0,53 

10,02 

9'i° 

»,99 

8,47 

7,9' 

7,44 

6,93 

6,4' 

° 

^■ 

10" 

IS" 

20" 

=;■ 

30" 

33" 

40" 

«■■ 

AiS.  XXV. 

I 

(ISO) 
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Continuation  of  TABLE   L. 

CoDtinuation  of  the  Horary  Motion  In   Longitutie. 

Equation  XXV,  Second  Part.      Arguments,  Sum  of  ihe  Siiiull  Eijuatioiis,  anr 

Argument  XXV. 

Arg.  XXV. 

S'>" 

ss" 

60" 

65" 

70" 

7S' 

Bo" 

85' 

90" 

95- 

.00" 

0.            o 

SiSJ 

6,12 

6;,. 

7.30 

7.89 

8,48 

9.07 

9,66 

'6.25 

10,84 

".43 

xn. 

0 

S 

s,si 

6,  .a 

-6,70 

;."9 

7,88 

8.47 

9.05 

9,64 

fO.23 

10,82 

■  1,40 

a; 

S-54 

6,„ 

6,70 

7.17 

7.8s 

8,43 

g,oi 

9,S9 

10,17 

19,75 

".33 

'5 

S.S! 

6,,. 

6,68 

7.25 

7.81 

8,18 

8,95 

9,5' 

10,08 

■  0,65 

15 

5.56 

6,., 

6,66 

7,20 

7.75 

8,36 

8,64 

9,39 

9.94 

10,48 

11,03 

to 

=  ! 

S.S8 

6.(0 

6,63 

/.'S 

7.69 

8,19 

8.71 

9,=4 

9.76 

10,28 

.o,Si 

s 

I.              o 

S,6i 

6,,o 

6,60 

7.09 

7.59 

S,o8 

S.S7 

9,'>7 

9.56 

10,06 

'o.s; 

xr. 

0 

1 

s 

s.fii 

6,09 

6,55 

7,02 

7.46 

7.92 

8.39 

8.85 

9.31 

9,78 

10.24 

"S 

5.67 

6,08 

6,50 

6.9J 

7.33 

7.74 

8,15 

8.57 

8,,a 

9.39 

9,8t 

ao 

>i 

S.70 

6,08 

6,46 

6,Ss 

7,20 

7.62 

8,01 

S.40 

8.79 

9.'7 

9.;'' 

'5 

5.7} 

6,07 

6,40 

6,76 

7." 

7.45 

7,So 

8,, 4 

8.49 

8,83 

9. '8 

25 

S.7S 

6,oi 

6.35 

6,6s 

6.95 

7.*5 

7.55 

7.8  ( 

8.15 

1*45 

8,7,- 

s 

IJ.             o 

5.7y 

6,oi 

6.30 

6,55 

6.80 

7,06 

7.3 ' 

7.S6 

7,82 

8,07 

8,32 

X. 

S 

"sisT 

6,0+ 

6,24 

6.45 

^sT 

6,86 

7,06 

7.27 

7.47 

Tm 

7-83 

*S 

5,8? 

6,03 

6,,8 

6.34 

6.49 

6.6( 

6,81 

6,96 

7.12 

7,27 

7,43 

20 

'S 

S.9> 

6,0a 

6,,. 

6,23 

6,34 

6,44 

6.S5 

6,66 

6,76 

6,87 

7,00 

IJ 

5,96 

6,oj 

6,06 

6,. 3 

6,,, 

6,15 

6,3. 

6.3  7 

6.43 

6.49 

6.SS 

=s 

6,00 

6,0, 

6,00 

6,03 

6,04 

6,05 

6,06 

6,07 

6,08 

6,09 

6,ro 

s 

III.            o 

6,oj 

6,00 

5.95 

5.9=i 

5.88 

S.S4 

S,8o 

5.76 

5.73 

S.69 

5.6i 

IX. 

5 

6,07 

5.99 

5.9» 

(,i< 

5.73 

S.'S 

5,56 

5,48 

5.39 

5,3' 

5,22 

'^S 

lO 

6,10 

S.97 

5.8s 

5.7* 

5,59 

5.46 

5,33 

S,2o 

5.07 

4,94 

4,8  r 

IJ 

6,,, 

S.96 

5.79 

S.62 

5,44 

S.>7 

4,'J2 

4.75 

4,58 

4^0 

'S 

ao 

6,.; 

S.96 

5.74 

5.53 

5.31 

5,10 

i'ss 

4,67 

4.46 

4.24 

+.03 

6,30 

S.9S 

S.69 

5.4+ 

5. '9 

4,93 

4,68 

4,43 

4.'7 

3,9' 

3,66 

s 

IV.            0 

6,23 

S.9+ 

S^f-i 

5.36 

5.97 

4.77 

4,48 

4,'9 

3,99 

3.61 

3,3a 

VI I  r. 

0 

5 

6,26 

S.93 

5.6. 

5,28 

4,96 

4.63 

4,30 

3.98 

3,'-,  5 

3.32 

3,00 

'i 

6,29 

5.93 

5.57 

S.'i 

4,86 

4.56 

4,'4 

3,78 

3,43 

3,07 

2,71 

'S 

6,j, 

5.9* 

S.53 

5.15 

4.76 

4,37 

3,94 

3,60 

3,2' 

2,82 

s,+3 

'5 

'■JS 

5.9' 

5.50 

5.09 

4.68 

4,26 

3,8s 

3.44 

3,92 

2,6, 

10 

=s 

6,!S 

S.9' 

S.48 

5,04 

4,6o 

4,17 

3,73 

3.29 

2,85 

2.42 

',98 

i 

V.             0 

IS,3  7 

5.9' 

5.4S 

4.99 

4,54 

4.08 

3.6- 

3.'7 

2,71 

2,2s 

i,So 

vn. 

s 

6,38 

5.9' 

5.43 

4,96 

4,48 

4,0  [ 

3.S3 

3,06 

2,58 

2,11 

1,63 

-s 

lO 

6.39 

5.9" 

5.4" 

4.92 

4.43 

3.94 

3.45 

2,96 

2,47 

.,,8 

1.49 

'S 

6,40 

5.90 

5.40 

tM 

4,40 

3.90 

3.40 

2.90 

2,40 

1.90 

1,40 

IS 

\ 

f',*i 

S.99 

5.39 

4,37 

3,86 

3,36 

2,8s 

2,36 

'.83 

1,32 

10 

\ 

»i      6,41 

S.90 

S.38 

4.87 

4.36 

3.84 

3.33 

2,82 

2,39 

'.79 

1,28 

5 

v 

VI.            o      6,4  i 

5.99 

S.38 

4.S7 

4,3  5 

3.S4 

3,J2       2,8, 

2,29 

1,78 

i,=6 

VI. 

1  -~  1 

Si"      60" 

65"  1  ,0-  1  7i»      So"      8s" 

90"      9S" 

100-     Avg.  XXV. 
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TABLE    LI. 

Horary   Motion  in  Longitude. 

Equation  XXVI.  First  Part.     Argument  XXVI. 

0*. 

Diir. 

I'. 

UhY.      I  J'. 

Dili-. 

HI'. 

Dill 

JV. 

niii 

v. 

Dili 

^ 

a. ',2; 

60,37 

19,66 

.. 

0*24 

21,02 

_ 

62,39 

-. 

30 

«.,2, 

^9." 

iH,46 

0,29 

ko9 

22,17 

,-H 

63,64 

2q 

H','^ 

^IM 

'7.30 

0,38 

23,55 

64.87 

8l,02 

V*.;^ 

24,85 

27 

8o,6[ 

b,,3 

S^,20 

S3.«5 

'.35 

15,05 
■3.9a 

1,07 

'-97 

to.24 

36,17 
27,5' 

'.34 
',36 

67.13 

61i,57 

1,14 
1.07 

»s 

6 

80,33 

0,11 

52.49 

r,iS 

12,94 

r  nr 

1,26 

28,87 

69.47 

24 

7 
8 

79,62 

o,]8 

49. 7S 

',39 

".93 

10,96 

°.97 

1,99 

0.39 

3 ',63 

',39 

70.54 
7'.58 

>,04 

23 

22 

4 

79.'? 

10,03 

2.42 

33.03 

72,58 

21 

JU 

78,71 

46,91 

'.4" 

9. '3 

3,90 

34,44 

1,42 

73,54 

20 

I. 

78.-9 

4S.SI 

8,27 

3.4a 

35,86 

74,47 

'9 

12 

77.6- 

n6. 

44,[o 

7.45 

n  7H 

4,00 

37,19 

7S.35 

i«l 

IJ 

7^.99 

nhfi 

4,02 

1  4- 

76,19 

->fio 

'7 

"4 

4',^i 

5,93 

;■'; 

0  -0 

+0,17 

76,99 

n,76 

'i 

1,42 

5,2  J 

5.97 

77,75 

'S 

i6 

74.8? 

nfin 

38,4" 

4.57 

n,fir 

6,71 

0,79 
o,B3 
0,87 
0,89 

43,06 

7F,46 

o6t 

14 

'7 

74,07 

"fi, 

^".99 

3,96 

y.^o 

44.50 

,     , 

79. '3 

'3 

'9 

73.24 
72,j6 
7'.44 

0,8  a 
0,92 

3^.58 
34,18 
32. 7S 

1,40 
',40 

2,8B 
2,40 

o,;2 
0,48 

«.33 

9,20 
10,09 

45,94 
47.3« 
48,81 

',44 
1,43 

79,75 
80,32 
80,8,- 

o,j7 
O.S3 

- 

■,3B 

0,4  i 

0-94 

1,42 

0.+8 



32 
34 

70,48 
69.49 
68,46 
67,40 
66,jo 

0,99 
1,03 
>,06 
i,io 

3 '.40 
30,02 
28,66 
27,32 

2';,99 

1,38 
.,56 
',54 
'.33 
i,3> 

'.97 
i,SK 
','5 
0,96 
0-7= 

0,39 
o,33 
0,29 
0,2+ 

0,19 

la'oi 
13,03 
14,08 
K..6 

0.98 
1,02 
.,oj 
1,08 

51,64 
53,04 
54,43 
S5,8o 

1,41 
1,40 
'.39 
'.37 
',^6 

8',33 
8',77 
82,15 
82,48 
82,76 

0.44 
0.3b 
0,33 
0.28 

0.23 

I 

7 
6 

S 

1 

26 

64,01 

r,r6 
1,19 

1,Z( 

1,24 

2  4,6H 
*3i3V 

1,29 

o,S3 
0,38 

0,0  s 

o,co 

.6,27 
■7-4' 

1,14 

1.18 

',23 

57.'" 

Sri,  50 

',34 

82,99 
8l,-7 

0,18 

4 

1 

1 

29 

JO 

fii,6> 

6d,37 

12,12 

20,88 
■  9,66 

1,24 

0,29 
0,24 
0,34 

.8,59 
19.79 

5<>,82 
61,11 
62,59 

;::§ 

83,30 

83.37 
83,40 

0,07 
0.03 

2 

1 

XI'. 

X'. 

IX'. 

VllK 

vn*. 

VI'. 

V 

(ISO) 
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Continuation  of  TABLE  L. 

Continuation  of  the  Horary  Motion  in   Longitude. 

Equation  X\V,  Second  I'art.      Abguments.  Sum  at"  ihc  Siimll  E<]uaiions,  nm 

Arguir 

ent  XXV. 

.Arg.  XXV. 

S»" 

S5" 

60" 

OS" 

70" 

7S' 

80- 

8;- 

90- 

yi" 

100" 

U.             o 

^'.11 

6,ii> 

6,71 

7,10 

7.89 

8,48 

q.07 

9.66 

io,jj; 

.o,S4 

".41 

XII. 

0 

S 

?.S1 

6,12 

6,70 

7,«q 

7.88 

8.47 

9.o( 

9.O4 

10,2^ 

.o,S2 

11,40 

a^ 

^•S4 

0,12 

6,70 

7,27 

8.41 

9.01 

9,(9 

10,17 

'o.7i 

'Ml 

'S 

S.f! 

6,11 

^68 

7,2  ( 

7,81 

8,l8 

8.9( 

9,(1 

10,08 

,0,6, 

it.if 

M 

(.lii 

0,11 

7,30 

7.7( 

8,10 

8,84 

9,19 

<).q+ 

IO,+b 

'h°\ 

10 

(,l8 

6,,o 

7,6q 

8,19 

8,7. 

9. 70 

io,aa 

.o,b. 

I.               o 

i.Hi 

6,io 

6.00 

7,09 

7>S9 

8,oS 

8,!7 

9.07 

9.i6 

.0,06 

■o.s; 

xr. 

i 

S,6! 

6,Oq 

',(( 

7,02 

7.4O 

7.q2 

8,19 

8,8  ( 

9-11 

9,7B 

10,14 

10 

(,<" 

6,o8 

0,(0 

8,(7 

»,c« 

9.«r 

30 

6,o8 

6,46 

0,8( 

7,02 

8,0, 

8,40 

»w9 

S-71 

6,07 

6,40 

0,76 

7.11 

7.4! 

7,80 

6,,4 

K.49 

Ml 

q,.« 

(.75 

0,0  i 

0.1  ( 

0,0( 

7.(( 

7,81 

b,n 

a.+s 

K.7; 

11.                 0 

S.79 

6,0! 

6,jo 

o.!S 

7.06 

7.31 

7,(0 

7,B2 

M,07 

«,32 

S 

(.81 

6,04 

6,24 

6.4( 

6,6, 

6,86 

7.06 

7,2  7 

7.47 

7.68 

7.81 

»<; 

(.»7 

6,, 8 

0,14 

0,6  ( 

6,8, 

0.q6 

7,1s 

7.S7 

20 

M' 

6,02 

6,12 

0,21 

0,14 

0.44 

6,(( 

6,60 

0,76 

O.H7 

7,00 

i.qs 

6,02 

6,1, 

6.19 

0,2  c 

0,1. 

6,17 

^41 

6,49 

3S 

6,oo 

4,01 

0,00 

0,01 

0,04 

6,0! 

6,00 

fco- 

6,o« 

6,09 

6.10 

s 

in.       0 

(,,OJ 

6,00 

S.9S 

S.9» 

S,»« 

i.84 

5>8o 

5.76 

5.75 

S.69 

5.C5 

iX. 

0 

s 

6.07 

(,oq 

(.qo 

(,Bi 

(.71 

!,0( 

!,(0 

1,48 

?.39 

!.3' 

i;,2j 

<»s 

6,lo 

S,g7 

(.«( 

(.72 

(.(q 

(,40 

(,11 

1,20 

^.^7 

4-94 

4,8 1 

ij 

(,..4 

(.qO 

(,70 

(,02 

(.44 

(.37 

4,q2 

4.71 

4,;a 

4.40 

M 

30 

6,, 7 

(.qo 

5.74 

(,(1 

(,11 

(,IO 

4,88 

4,07 

4,40 

4,34 

+,01 

^5 

0,20 

(.q-: 

(.Oq 

(.44 

(.iq 

4.91 

4,68 

4,42 

4."  7 

1.9  ■ 

I 

0,23 

5,94 

5,6s 

s.)0 

5,07 

4.77 

4,48 

4,19 

3,90 

3,0f 

3,J2 

VII 1. 

0 

S 

6,!6 

(,qi 

(.6. 

(,28 

4.q6 

4.O1 

4,30 

1.9a 

1,6( 

l.-iJ 

3,00 

2? 

0,2Q 

(.qi 

(,(7 

(.21 

4,86 

4.(0 

4,14 

1.7a 

J.41 

H.07 

tS 

M. 

(,02 

(■(■) 

(.'( 

4.70 

4.17 

1.94 

3.60 

1.^' 

=,43 

I 

o,n 

(.q2 

S.So 

(,oq 

4,68 

4.20 

1.3( 

1.44 

■>.,02 

SS 

6.,( 

(,qi 

(.48 

(,04 

4.O0 

4.'7 

1,71 

1.29 

=,«S 

2,42 

1,9a 

1 

1 

|>.^1 

S.91 

S.4S 

4.99 

4,(4 

4,0s 

3,0- 

3,17 

3,71 

8,25 

i,bo 

5 

6.,8 

(,qi 

(,4! 

4.96 

4,48 

4,01 

3,(3 

3.06 

2.^8 

2,11 

'.6t 

10 

Mq 

(,qo 

(,41 

4,92 

4,41 

1.04 

1,4( 

2,,6 

^.47 

■,4a 

'.49 

'S 

0,40 

s.qo 

(,40 

4,90 

4,40 

i.qo 

1,40 

'S, 

2,40 

1,40 

0,41 

(,qo 

S.J9 

4,88 

4.17 

1.80 

1,16 

a,  16 

.,«, 

j 

0.41 

S.90 

S.38     4,8? 

4.10 

1.84 

1,11 

2.H2 

3.-!° 

ii7Q 

r,2ij 

s 

VI.          o     6,,. 

5,90    1,38  1  4,87 

4,3! 

3.S4 

hi^ 

a,«I 

2,19 

i,7» 

i,:6 

VI. 

io" 

Si"      6of'  j  6i"  1  7i>"  1  75"  j  So-  |  if 

go"      95" 

■  00'     Arsf.  XXV. 

1 
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TABLE    LI. 

Horary   Motioi 

in  Longitude. 

Equation  XXVI.  First 

'art.     Argument  XXV 

O^ 

Dill'. 

I». 

Dili-. 

11'. 

Diir. 

lU', 

IJiH. 

IV'. 

Did. 

v. 

Dill 

0 

8.%^ 

60,37 

1, 7  6 

iq,66 

o!a4 

„ 

ai,02 

fia'>'3g 

30 

t 

ai,2i 

nnR 

^.n 

I, -78 

i,r6 

0,29 

0.09 

22,27 

(,~8 

63.64 

29 

3 

ai,<^ 

57,83 

■7.30 

0,33 

23.5s 

■  ,30 

28 

1 

n\8 

s^;^ 

1  1- 

16,16 

T     1    1 

0.53 

24.85 

66,07 

27 

4 

80,84 
80,6, 

0,13 

S3,«S 

'.35 

i5.=*S 

M,9a 

1,07 

C.75 
1,97 

b,24 

26,17 
27,5' 

1,34 

67,23 

6^,17 

1.14 

25 

1,04 

6 

80,33 

52.49 

r  18 

12,94 

1,26 

28,87 

69.47 

24 

7 
S 

eo,oo 

79,6a 

0,38 
0.43 

Sl,M 

49,7* 

'.39 
i.iq 

",93 

10,96 

0.97 
0.91 

1,99 

0-39 

0,11 

30,74 
31.63 

1,39 
'.to 

70,54 

7..;8 

1,04 
1,00 

»3 

y 

79. '9 

o,,iH 

2,4-2 

n  |H 

:>,96 

lO 

46,91 

1,41 

9, '3 

2.90 

34.44 

1,42 

73,5+ 

2U 

,1 

78,-9 

o,rS 

45-S' 

S,27 

Cfii, 

3.42 

0  ra 

3  5.86 

74.47 

n.RS 

19 

nfi. 

44,10 

7.45 

4,oo 

37.>9 

'.43 
',45 

75.35 

nSj 

'3 

7^99 

6,67 

38,72 

76,19 

r>,fio 

1/ 

"4 

76-33 

4',2S 

5.93 

S.27 

40,17 

76.99 

'i 

0.7 -; 

1,42 

5.2J 

0,66 

5.97 

0.74 

'.4i 

77.75 

0,71 

'S 

i6 

74,87 

nfin 

3»,4' 

Tl" 

4.57 

n,6i 

6,71 

0,79 
0,83 
0,87 
0,89 

43,06 

7P,40 

'4 

i; 

74.07 

3^,99 

7.;o 

44.50 

',44 
',44 
',43 

79- '3 

13 

'9 

73,14 
7i,j6 
7'.44 

0,8  8 
0,92 

34.  i  8 
32,7s 

1,40 
1,40 

^:^8 

2,40 

0,1^ 

8.33 
10,09 

4';.94 
47.38 
48.81 

79,75 
80.32 
80,8  i 

0,57 
0'53 

10 

>,3B 

0.94 

1,42 

o,4H 



13 

24 

70,48 
6g,4q 
68,46 
67,40 
66,,o 

0,99 
',03 
.,06 

3 ',40 
30,02 
28,66 
27,32 
2?,99 

1,56 
.,36 
',34 
',33 
'-31 

',97 

0,96 
0,72 

0.39 
0.33 
0,29 

3,24 

0,iq 

i",03 

12,01 
'3.03 
14,08 
15.16 

M8 

!:oS 

SI, 64 
53,04 
54.43 
55,8o 

'.41 
1,40 
',39 
'.37 
'.16 

«',33 
81,77 
82,1; 
82,43 
82,76 

0.44 
0,51* 
o.)3 
0,28 

o.ai 

9 
8 
7 
6 
5 

i6 

6;W7 

24,68 

1,29 

0.5  J 

16,27 

57, -6 

1.34 

a? 

64,01 

23,39 

0,38 

3,09 
3,0; 

17-4' 

1. 18 

1.^3 

58.50 

«1,'7 

1 

2U 

29 
30 

61, 8i 
6. ,6. 
60,37 

i,ai 

1,24 

10,88 
19,66 

1,24 

i,12 

0,29 
0,24 

0,24 

18,59 
19.79 
a  1,02 

59,82 
61,11 
62,39 

1,29 

1,28 

83,30 
83,37 
83,40 

0,07 
o,oj 

a 

XI'. 

X'. 

IX'. 

VUK 

VII*. 

VI'. 
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TABLE    LII. 

Horary  Motion  in  Longitude.     Equation  XXVI,  Second  Parr. 

Ahgument,     Sum  of  the  twenty-live  First  Equations,  diminished  by  the  Horary  Motion 

of  the  SuH,  and  the  twenty-sixth  Etiuation. 

0" 

!" 

.0-     1     15- 

30- 

=s' 

30" 

a" 

40" 

*4 

24 

14 

.    6" 
■40 

'9.47 

18,32 
i;,,6 

'.";;i*6' 

■  6,8s 
i6,!3 

.f.",36 

16,00 
'S,74 
■S,48 

i5'.o6 
'4.8,- 
14,64 
14.42 

.3 '.86 
■  3.69 
'3.53 
13.37 

i2-,6s 
'2.55 
13,42 

"'4i 

11,52 

11,16 

10",24 
10,33 

10,31 

a? 
as 
26 

20 

40 

13.32 
17,81 
17,40 

17,22 

■  6,36 
i6,J9 

■i.91 
i5.i9 

;4',i6 

i4,6q 

14,21 
14,01 
'3.79 

13.21 
'3.05 
12,89 

11,99 

11, '4 
11,08 

lO.XD 

10,19 

10,.  8 

36 
a6 
-7 

20 
40 

16,98 
.6,56 
If.,15 

.6,13 
■S,76 

13,28 
'4,9' 
'4,6s 

14,42 
14,16 
13.90 

'3.57 
'3.36 
'3.'^ 

12,72 
i3,s6 
13,40 

11,87 
11. 76 
r..6<; 

11,02 
10,96 
10.90 

10,17 
10.16 
10,15 

37 

3» 

40 

15.74 

'5.33 
14.90 

■4,67 
'4,31 

'4.34 
14,02 
M,7' 

,3,64 
'3.38 
13,11 

12,94 
'2.75 
11.51 

'2.34 
13,08 
11,91 

".54 
".43 

10,84 
10,78 
■  0,73 

10,14 
10,13 

28 

40 

'4,4K 

'3,95 

Will 

'2.77 

13,8; 
I3,s8 
11,  ji 

■  3.30 
12,09 
11.88 

11,75 
11,59 
11.43 

;3 

■  o,6G 
[o,6o 
■0,54 

10,11 

70,09 

29 

40 

13,41  ' 

.2,85 
'=,49 

'2.45 

13,14 

n,83 

ia.o6 
ii.So 

".53 

11,66 
".45 

■  1,27 
10,94 

10.87 
10,76 

io,6i 

.0,48 
10,42 
io,,6 

10,08 

10.07 
10,06 

.10 

40 

ia,oo 
11,17 

11,76 
11,39 
11, OJ 

lisq 

"■27 

11,01 
10,74 

11,02 
iO,8i 
10,60 

■  0,78 
io.6i 
10.46 

'0.54 
'0.43 
10.33 

10,29 
10,33 
10,17 

10,05 
10,04 
10,03 

3' 
31 

40 

10,75 
'=-.34 
9.93 

10,30 
9,94 

io,;8 
io,a6 
9.9; 

10,48 
ro.aa 
9.95 

10,38 

10, '7 
9,96 

10.31 
10,1; 
9,98 

10,2  1 

9.99 

9.99 

10,02 

■ 

32 
32 
33 

40 

9.51 
9.'0 
8,6S 

9,57 
9,20 
8,8  5 

9.64 

9i32 
9,01 

9,69 
9.42 
9. -6 

9.75 
9.53 

9.81 
9.65 
9.49 

9.87 
9.76 
9.6; 

9.93 
9.H7 
q.8. 

9.97 

3i 

3  + 

40 

a.27 
7.8; 
7.44 

8,47 
S,io 
7,74 

SJ,C,9 
8,58 
8,07 

8,90 
8,6+ 
8,18 

9.11 
8.90 
8,6q 

9.33 
9.' 7 
9.01 

9.S4 
9.43 
9'3» 

9.75 
9,69 
9.63 

9.96 

9.9i 
994 

34 
34 
3S 

40 

6,'6i 
6,19 

7,37 
7,01 
6,6( 

7.7! 
7i44 

8,M 

7.58 

8.47 
8.=6 
8,0? 

8,84 
8,68 
8,52 

9,30 
9,09 
8,98 

9.i7 
9.51 
9.45 

9'93 
9,92 
9-9' 

3S 
3i 
36 

40 

5.7« 
S.36 
4.9? 

6,29 
5,92 

5,;s 

(1,81 
6,50 

6.<a 

7.33 
7,06 
6,80 

7.84 
7.63 
7.4' 

8.36 
8,20 
a.04 

8,87 
8,-6 
8,6; 

9.39 
9.3* 
9,26 

9-90 
9,8., 
9,88 

37 

40 

4,53 
4,11 
3,70 

4,82 
4,46 

i.24 

6,53 
M7 
6,01 

7,20 
6,98 
6,77 

7.88 
7.7' 
7.5; 

8.i4 

9,20 
9-14 
9.08 

9.»7 
9,86 
9.8  S 

37 
37 
33. 

20 
40 

3.29 
2,87 
3.45 

4,'o 
3,73 
3,36 

4,95 
4.63 
4.3' 

5-/4 

5.48 

5." 

6.56 
6,34 
6.13 

7.39 
7.23 
7'°7__ 

8,21 

8.10 
_7.99_ 

9-02 
8,96 
8,90 

9.84 
9.S3 
9.82 

D;01.Tiiice   fur  3o",o  in   llie  verlifal    Argoijieni. 

=:,.  1 

0,36    [ 

0,31     1     0,16    \     0.3 1          0,16 

0,11    1     0.06   1     0.01    1 
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Continuation  of  TABLE  LII. 

Horary  Motion  in  Longitude.     Equation  XXVI,  Second  Part. 

Argument.     Sum  of  the  tivenly-five  First  Equations,  diminished  by  the  Horary  Motion 

of  the  Sun,  and  tUe  twenty-sixth  Equation. 

45" 

so' 

5!" 

60" 

65" 

70" 

75"                   80" 

85" 

24 
24 
»4 

o- 

40 

9'-°i 
9,08 
9,12 
q.'6 

7'-84 
7.93 
B,oa 
8,11 

6,76 
6,,, 
7.0^ 

5",42 
5.61 
S,8o 
'i.99 

4",3  1 

44! 
4,69 
4.94 

3",9I 

3,30 

3,S9 
3,88 

I  ",80 

a,i4 
a.  49 
2,83 

o",6i 
1,00 
1,40 
',-9 

o",3 1 
0.75 

40 

9.20 
9.28 

8,so 
8,29 
8,38 

7,ao 
7-34 
7,48 

6,19 
6,33 
6,57 

S.19 
5.44 
S.67 

4,18 
4,47 
4,77 

3,r« 
3-53 
3.87 

2,l8 

=,57 
2,q6 

;:6? 

2,07 

a6 
26 

40 

(,,32 
9.36 
9,40 

H,4r 
8.;6 
8.6; 

7,f.2 

7,7' 
7,90 

6,76 
6,96 
7.'5 

5,91 
6,16 
6,40 

S,o6 
3,36 
3,65 

4.21 
4o6 
4,90 

3,36 
3,76 
4,1! 

3,40 

27 
38 

40 

9.44 
9.48 

9.?2 

8.74 
8,83 

8.,>2 

e,o4 

8,iS 
8,33 

7.34 
7.53 
7,7  = 

6,64 
6,88 
7. 13 

5,94 
6,24 
6,33 

5.24 
S.S9 
5.94 

4. 54 
4i94 
5,34 

3.84 

4.29 
4.74 

z3 
28 

29 

40 

9.^6 
9,60 
9.64 

9.0; 
9.ro 
9,20 

8,47 
8,6, 
8,73 

8,30 

7.37 
7,61 
7,86 

6,83 
7,11 
7,41 

6,19 
6,64 
6,99 

6,51 

S.'9 

5,63 

6,07 

29 
ag 
30 

40 

9:68 

9.71 
9.76 

9,29 
9.38 
9-47 

8,89 
9,^3 

8,49 
8,69 
8,88 

8,10 
8.34 
8.58 

7,70 
8,00 
8,., 

7.34 
7.68 
8,02 

6,91 

7,Ji 
7.70 

6,5  > 

6,96 
7.40 

30 
30 
3t 

20 
40 

9.80 

9.84 
9,88 

9.5'^ 

9:6; 

9.74 

9,3J 
q.6o 

9,°  7 
9,^7 
9,46 

8,83 
9.07 
9.31 

8,s8 
8,S8 
9,17 

8,36 
8,70 
9,04 

8,10 

7.8s 
8,30 
8,75 

J' 
3' 
32 

40 

9,96 

9.83 
9,92 

9,74 
■  00° 

9.6s 
9,84 
10,03 

9-5  5 
9' 79 
10,04 

9.46 
9.75 
■o,°3 

9-38 
9.71 

!0,06 

9.27 

9.67 
10,07 

9.'9 

9-63 
10,08 

32 
3= 

40 

10.04 
10,08 

[0,J0 

10,20 
10.S9 

,0.16 

10,2  a 
10,42 
.0,61 

10,28 
■0.53 
10.77 

10,Q3 

10,40 

'°'74 
Ji,og 

10,46 
10,86 

11,26 

10,52 
10,96 
11,40 

33 
33 
14 

40 

!0,l6 

10,24 

■  0.38 
'0.47 
10,56 

10,59 
'0.73 
10.86 

10,80 
10,99 
11,18 

10,9. 
11,26 

't,50 

11,23 

11,44 

".79 
12,14 

".65 

12,04 

'2,44 

11,84 
12,29 

■2>74 

34 
34 
3S 

40 

10,28 
■0,31 

10,36 

10,65 
'o,;4 
10,83 

11,01 
11,1; 

11,37 
n.;6 
n,76 

"■74 
11,98 

12,23 

ia,40 
12,69 

12,49 
12,84 
.J,.8 

12,84 
'3,=3 
13,62 

'3. '9 

■3.6} 
14,07 

3S 

40 
0 

10,40 

10. +4 
10,43 

10,92 

11,7* 

'  '.9.i 
12,14 

12,33 

12,47 
12,71 
i=,9! 

13,37 

'3.52 
13.S6 
14,21 

14,01 
14,41 
14,80 

I4.J' 
14,96 
15.43 

36 
36 

37 

40 

10,5a 

iii 

11,86 

1 2, 00 

la.rj. 

J2,S2 
12,91 

.3,19 

13,87 
14,16 
14,4  s 

'4.55 

14.89 

i;,i3 

'S>'9 
'5.59 
15,98 

.5.85 
16,30 
•6.75 

3> 
11 

40 

io,64 
10,68 
10,73 

".47 

12,29 

'=.4J 
'2,57 

■  3,10 
13,30 
■3.49 

13-93 
14.17 
14.41 

14,74 
15,04 
13,34 

'5.58 

16)76 
i7.'6 

'7.19 

Ditrerence  for  2o",o  in  the  vertical  Argumenl. 

+ 
0,04 

+  1  +    +    + 

0.09     1     0,14         0,19         0A4 

0% 

+  1  +  1  + 
0,34 1 0,39 1 0,44 1 
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TABLE    LIII. 

Horary  Motion  in  Longitude.      Equation  XXVII.   First  Part. 

Argument.     Longitude.  X  K  V  1 1 

■■■■•■■■■ii^^ 

t '     • 

ft          N 

t         0 

// 

s               0 

// 

t          0 

ft 

- 

0.      0 

0,18     1 

III.       0 

1,00 

VI.       0 

1,82 

IX.       0 

1,00 

10 

0,19    1                  10  1 

I. '4 

10 

1,81 

10 

0,86 

20 

0,23 

20 

1,28 

20 

^ni 

20 

0,72 

I.       0 

0,29 

IV.       0 

i'4i 

VJI.      0 

1*71 

X.        0 

o>S9 

10 

o>37 

10 

W53 

10 

1,63 

10 

0,47 

20 

0.47 

20 

1,63 

20 

»'53 

20 

0,37 

II.      0 

0*59 

V.        0 

iji 

viir.  0 

1.41 

XI.       0 

0,29 

10 

0,72 

10 

^77 

10 

1,28 

10 

0,23 

20 

0,86                   20 

1,81 

20 

1,14 

20 

0,10 
0,18 

III.     0 

1,00         VI.       0 

1,82 

IX.       0 

1,00 

XII.      0 

TABLE    LIV. 

Equation  XXVII.   Second  Part. 

Argument.     Equation  XXVII,  and  the  Sum  of  all  the  preceding  Equations 

• 

+  Equation  XXV  +  Equation  XXVI  -  31'.   12",0. 

Equat. 
^7 

*S' 

26' 

27' 

28' 

29 

30' 

31' 

32' 

33' 

34 

35' 

36' 

37' 

i« 

39' 

// 

// 

n 

t' 

// 

// 

// 

// 

n 

// 

it 

// 

// 

It 

« 

0* 

o,i 

10,23 

10,20 

10,17 

10,15 

10,12 

10,09 

10,07 

10,04 

10,01 

9.99 

9,96 

9>93 

9*9' 

9.88 

9*85 

o,% 

10,20 

10,18 

10,15 

10,13 

10,11 

10,08 

10,06 

10,04 

10,01 

9»99 

9,96 

9.94 

9.9a 

9,89 

^ll 

o»3 

10,18 

10,16 

10,14 

10,12 

10,10 

10,07 

10,06 

10,03 

10,01 

9»99 

9»97 

9'95 

9*93 

9,90 

9,88 

0,4 

10,15 

10,13 

10,12 

10,10 

10,08 

10,06 

10,05 

10,03 

10,01 

9»99 

9»97 

9*95 

9'94 

9*9* 

9*90 

0.5 

10,13 

10,11 

10,10 

10,08 

10,07 

10,05 

10,04 

10,02 

10,01 

9,99 

9,98 

9,96 

9.9S 

9.93 

9»9» 

0,6 

10,10 

10,09 

10,08 

10,07 

10,06 

10,04 

10.03 

10,02 

10,01 

9*99 

9,98 

9*97 

9,96 

9*95 

9'93 

0.7 

10,08 

10,07 

10,06 

10,05 

10,04 

10,03 

10,02 

10,01 

10,00  1 

0,00 

9>99 

9,98 

9*97 

9,96 

9*95 

0,8 

10,05 

10,05 

10,04 

10,03 

10,03 

10,02 

10,02 

10,01 

10,00  1 

0,00 

9*^9 

9,98 

9,98 

9'97 

9.97 

0,9 

10,02 

10,02 

10,02 

10,02 

10,01 

10,01 

10,01 

10,00 

10,00  ] 

[0,00 

10,00 

9>99 

9,99 

9.99 

-9*98 

1,0 

10,00 

10,00 

10,00 

10,00 

10,00 

10,00 

10,00 

10,00 

10,00  1 

0,00 

10,00 

10,00 

10,00 

10,00 

10,00 

1,1 

9,98 

9.98 

9,98 

9,98 

9.99 

9>99 

9*99 
9,98 

10,00 

10,00  1 

ro,oo 

10,00 

10,01 

10,01 

10,01 

10,02 

i,» 

9'9S 

9»95 

9.9^ 

9*97 

9.97 

9,98 

9'99 

10,00  ] 

o,co 

10,01 

10,02 

10,02 

10,03 

10,03 

'*3 

9'9»      9f93 

Q.01. 

9»9S 

9^ 

9.97 

9,98 

9'99 

9,99  ' 

0,01 

10,01 

10,02 

10,03 

10,04 

10,05 

«*4 

9»oo      <M>'  ^                              M, 
•  9,8? 

9.9^ 

9.97 

9,98 

9.99  J 

[0,0I 

10,02 

10,03 

10,04 

10,05 

10,07 

W  H 

1 

< 

)>9S 

9,96 

9.98 

9'99  ' 

[0,OI 

10,02 

10,04 

10,05 

10,07 

io,o3 

4 

9*04 

9»95 

9.97 

9*99  ' 

[0,0I 

10,03 

10,05 

10,06 

10,08 

10,10 

^ 

9.9S 

9.97 

9.99  ' 

10,01 

10,03 

10,05 

10,07 

10,10 

10,12 

i 

.  9.94 

9,96 

9'99  ^ 

10,01 

10,04 

10,06 

10,08 

10,11 

10,13 

i 

9.93 

9,96 

9*99  ^ 

[0,01 

10,04 

10,06 

10,09 

io,ia  10,15  II 

« 

1           1         1         1          1          1          1          1         1] 
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TABLE    LV. 

Horary  Motion  in 

Longitude. 

Equation 

XXVllI,    First  Part.     Argumen 

XXVIII. 

0'. 

r' 

IK 

III'. 

IV. 

v. 

VI. 

Diff. 

VII. 

Diff. 

VI 11. 

Diff. 

JX. 

Diff. 

X. 

Diff. 

XI. 

Diff. 

0,17 

4.^ 

0^24 

M,9' 

„ 

.5,83 

„ 

I'l.qi 

4,09 

4.35 

13,14 

■  5.b3 

o'oi 

J.63 

'''5^ 

i'.43 

0,21 

4,b2 

'5.79 

3.4^^ 

S.07 

0,2  g 

S.Ja 

0,36 
0,26 

0,27 

13,03 

'S.71 

i<,97 

0,., 

0,20 
0,19 
0,19 
0,18 

0.34. 
0.41 
0,48 

0,07 
0,07 

5,58 
5,84 
6,n 

13.44 

13M 

0,20 
0,19 
0,19 
0,18 

1S.59 

0,07 
0,07 

10,4a 
10, 16 
9,89 

0,26 
0,27 

3,76 
3.56 

a.37 

,o 

0.0  ; 

0,09 

6,()i 

0,27 

14.00 

'5.44 
'S.35 

0,09 
0,10 

0,13 

9'*3 
9.36 

0,17 

3,00 

li 

0,75 

0,1D 

6,g. 
7,1  B 

0,27 

'4.17 
'4.34 

0,17 

'S.'S 

9,09 
8,82 

0,27 

..83 
1,66 

0,17 

".■i; 

'4-49 

tt.54 

■4 

1,0*) 

o-'3 

7, 7  J 
8,00 

0,27 

14.64 
'4.78 

0,(4 

14,9  c 
'4,78 

0,13 

8.00 

0,27 
0,17 

1,36 

0,14 

.6 

..36 

8,37 

14,9' 

14.64 

7.73 

1,09 

'.?' 

«.U 

'5.03 

'4.49 

7.46 

0.97 

it) 

,,66 

S,«3 

15.15 

o'lo 

'4.3+ 

0,17 

7,. 8 

o,«s 

o'lo 

9.og 

'S-'S 

'4.'7 

0,75 

20 

s,oo 

■J.  30 

'5.3S 

0,09 

'4>oo 

o,.8 

0,65 

0,09 

32 

a.ig 

so; 

0,19 
0,20 

9,63 
y.89 

0,26 

'5.44 
15.52 

o,c8 

13.H3 
'3.63 

o,'9 
0,19 
0,20 

h,J7 
6.11 

0,26 

0,56 

0,48 

0,08 

^:?6 

10,42 

0,2  G 

15,60 

0.0? 
0,05 

0,04 

0,04 
0,03 
0,0  J 

'3.2  4 

S.84 
5,58 

0,26 

0,41 
0.34 

0,07 

' 

=.97 

5.32 

0,2; 
0,2; 

0.34 

36 

38 

29 

3,'8 

3.40 
3.63 
3.86 

0,22 
0.33 
0-23 
0,33 

10,93 
M,l8 

".43 
.1,67 

0.25 
0,2  J 
0,24 

•5.75 
'!.79 

i5,«i 
i5.«i 

12.82 

■  2,60 
'S.37 
12,14 

0,33 
0,33 
0,23 

5,07 
4.82 
4.57 
4.33 

0,25 

0,04 
0,01 
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An 

E 

FOMENT 

uation 
.     Equa 

TABLE    LVI. 

XXVIH,  Second  Part.     Always  Subtractive. 
tion  XXVIK,  and  ilie  Sum  of  all  the  precctlinE  Eq 

lalio 

ns. 

0" 

•: 

^■ 

3" 

4" 

s" 

6' 

7" 

■' 

Difl: 

for  r 

+ 

11 

40 

8.2  1 

8.29 

8,s, 
8.i6 

8,54 
8,60 
8,66 

8,72 

8,78 
8.83 
8,88 
8,93 

g,oa 

9,06 
9,10 
9.14 

*a7 
9'30 
9.33 
9.36 

9.5 « 
9- 53 
9,5S 
9-S7 

9.76  '0 

9.77  'o 

9.78  '0 

9.79  'o 

00 

00 
,00 
00 

0 
0 

23 

26 
36 

37 

40 
0 

8.37 

8.4S 
8,(3 

8.71 

8,78 
8,84 
8,90 

8,98 
9.03 
9,08 

9,<8 
9,^3 

9.27 

9.39 
9.4a 
9,45 

9-59 

9,6. 
9,63 

9.80  10 

9.81  >o 

9.82  .0 

00 
00 

0 

li 

2? 

11 

40 
0 

S.61 
8,69 

8,77 

8,79 
8,86 
8,91 

8,96 
9,02 
9,08 

9.13 
9,'8 

9.^3 

9.31 
9-3S 

9.39 

9,48 
9.5' 
9.1:4 

9.'>S 
9,67 
9,69 

9.83  10 

9.84  10 

9.85  'o 

00 
00 

00 

I 

28 

29 

40 
40 

8,as 
8,93 
9,01 

9,oo 
9,07 
(),'4 

9.'4 
9,20 
9,26 

9.^8 
9.33 
9.18 

9.4; 

9,47 
9.;' 

9.57 
9,60 
<n63 

9.7' 
9-73 
9.75 

9.86  10 

9.87  10 

9.88  10 

00 
00 

*■ 

'4 
13 

9.'o 
9.. 8 

9,2q 

9.21 
9,28 

9,3  s 

9.33 
9.3a 
9.44 

9.43 
9.48 
0,54 

9.SS 
9.59 

9.63 

9,66 
9,69 

0,73 

9-77 
9' 79 
9.81 

9.89  10 

9.90  10 
9.9'        '0 

00 

0 

09 

30 
30 

5' 

40 

9.34 
9.43 

9,;o 

9,43 

9.;6 

9>6i 

9.;  9 

9,64 
9.69 

9.67 
9.7' 
9,75 

9-7! 
9.7a 
9.8. 

9,85 
9-8  5 
9.87 

9.92  10 

9.93  '0 

9.94  10 

i 

•^ 

08 
06 

3' 
3' 

40 

9.;8 
9,66 

9.?4 

9,*J3 

9.70 
9,77 

9.68 
9.74 
9.80 

9.74 
9.79 
9.84 

9-79 
9.83 
9.87 

9.84 
9.87 
q,()o 

9,89 
9,9' 
9.93 

9.95  '° 

9.96  10 

9.97  10 

E 

^ 

OS 
04 
03 

3a 
32 
31 

40 

9.82 
9,90 
9,98 

9.^4 
9.9' 
9,g8 

9.87 
9,93 
9.99 

9,89 
9.94 
9.99 

9,9' 
9-95 
9.99 

9.93 
9,96 
9.99 

9,96 
9.98 
10,00 

9.98  .0 

9.99  '° 
io,oo        10 

0": 

I 

00 

33 
53 

H 

40 

10,06 
10.14 

]o,a6 
10,13 

TO,  I  9 

10,05 
10,11 
10,17 

10,04 
10,09 
ic,i4 

10,03 
"0,07 

!oio5 
io,oH 

10,02 
10,04 
10.06 

10,0  J        10 
io,oi        10 
10,03        <° 

H 

' 

01 
02 
03 

34 
3+ 

40 

10,30 
'0,38 
1-5,47 

,  10,26 
10,34 
io,4f 

10,2  J 
10.19 
10.3; 

10,19 
10,24 

10,21) 

.0.15 
■  0.19 

10.33 

10,11 
10,14 
10,17 

10,08 
jo,io 
10,12 

10.04  'o 

10.05  TO 

10.06  10 

00 

04 

°5 

06 

35 

^1 

40 

10,63 
10,71 

10.4H 
10,62 

10,4. 
10,4a 
'O.S3 

10,34 

10,39 
10,44. 

10,17 
io,ji 

ID,1C 

10,20 
10,24 
10,27 

10,14 
10,16 
10,18 

10,07       '° 
.0,08       .0 

i0,Oq          10 

00 

= 

07 
08 

09 

36 
j6 

37 

40 

10,79 
.o,B7 
10,95 

10,69 
10,76 
10,83 

.0.59 
10,65 
10,71 

10,49 
10,54 
10,59 

iO,3q 
'0,43 
10,47 

10,30 
10,33 
10,36 

10,20 
10,22 
10,24 

10,11           10 

00 

13 

37 
37 
38 

40 

i>,o3 
11,19 

10,90 
'0,97 

!I,04 

•0.77 
.4,S3 
[0,89 

10,64 
10,69 
10,74 

10,52 
lit 

10,39 
10,41 
10.4S 

10,26 
io.a8 
10.30 

10.13  10 

10.14  'o 
.0,15        10 

00 

= 

13 

'4 
'1 

3H 
38 
39 

40 

11,17 
■■-35 

"43 

11, ii 
11,18 

10.9  s 
11.07 

10,79 
10,84 
10,90 

10,64 
10,68 
10,71 

10,48 
10,;  1 
10,54 

10,31 
10,34 

.r..3fi 

10.16  10 

10.17  'O 
.0,18       10 

00 
00 

I 

16 
>7 

18 

DjH'. 

I'ur  20" 

8 

7 

6 

£ 

4 

3 

z 

■ 

0 
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Continuation  of  TABLE  LVI. 

Equation  XXVIII,  Second  Part.     Always  Subtractlve. 
ENT.     Equation  XXVlil,  and  the  i>um  of  all  ihe  preceding  Eq 

u  at  ions. 

9" 

.0" 

"" 

.2'- 

'3" 

14" 

<s" 

16' 

Diff. 

for  1" 

+ 

a6 

40 

10,24 
J  0,23 

10,21 

10,49 
■0,47 
10,4; 
'°,43 

'0.75 
10,70 
10,67 
.0,64 

10,98 
10,94 

io,tp 
10,66 

li,23 

11,17 

11,1a 
11,07 

.M6 

11,40 
",34 
11.2S 

lis 

".S7 
it.SO 

M,9S 
M,87 
"■.79 
M.70 

0 

24 

23 

26 

=7 

40 

10,2  a 
10,19 
.0,18 

10,41 
10,39 
■0.37 

10,6. 

'0.58 

10,8s 
'o,77 
10,73 

11,02 
10,97 

10,92 

ii!i6 
11,10 

".43 
u,36 
11,29 

■  ^.63 
"■55 
".47 

0 

'9 

18 

37 

40 

10.17 
[o,j6 
10,15 

'0.3  S 
'0.33 
■  □,31 

10,52 
10,49 
10,46 

10,69 
10,65 
■  0,61 

.0,67 
10,81 
10,77 

11,04, 
10,98 
.0,92 

11,14 
11,07 

11,39 
11,31 
u.aj 

0 

'7 
16 

28 
28 

40 

10,14 
10,13 

10,29 
10,27 
10,25 

10,43 
10,40 

'0.J7 

'O.S7 
'0.S3 
]o,i;o 

10,73 

.0,67 

10,6a- 

10,86 
10,80 

■0,74 

11,00 
10,93 
10,86 

11,15 

11.07 
10,99 

^ 

'4 

29 
29 

10 

40 

10,11 
10,10 
10,09 

10,23 

IC.iq 

'0.34 
10,31 
10,28 

io,4i 
10,41 
'0.37 

10.57 
10,51 
10,46 

10,68 
1 0,6a 
io,;6 

10,79 
Io:6; 

'0,74 

* 

09 

30 
30 
1' 

40 

io,oH 
10,0; 
.0,06 

10,17 
10,15 
10,13 

10,2; 
10,23 

10,T9 

10,33 
10,29 
10,25 

(0,41 

10,36 

10,31 

10.50 

10,44 
'0.38 

10,58 
10,51 
10,44 

10,66 
10,58 
10,50 

I 

08 
07 
06 

31 

3' 

32 

40 

10,05 
10,0+ 
10,03 

iO,Il 

10,09 

10,06 

10,16 

.0,13 

10,10 

10,2 1 
10,17 
10,13 

10,26 
ioii6 

10.19 

10.37 
10,30 
10,23 

10,42 
10.34 
10,26 

° 

OS 

04 
03 

3= 
32 
J1 

40 

10,02 
10,01 

10,04 

10,00 

10,07 
10,04 
10,01 

10,09 
10,05 
10.01 

10,01 

10,13 
10,07 
10,01 

10,16 
10,09 
10,01 

10,18 
10,01 

I 

00 

33 
33 
U 

20 
40 

9.99 
9,g8 
9-97 

9,98 
9,96 

9'94 

9,98 

9.9S 
9-92 

9.97 
9.93 
9,8g 

9,96 

9.9S 
9,89 
9.83 

9.94 
9.87 
9,80 

9.94 
9.86 
9-78 

0 

0 
0 

i 

34- 

34- 
J? 

40 

9,96 
9-95 
9>9+ 

9,9a 
9,90 
9,88 

9,89 
9,86 
9.83 

9.«S 
9,81 
9.77 

9.ai 
9.76 

9.7' 

9.77 
9-7' 
9.65 

9.73 
9,66 
9-59 

9.70 
9.61 
9.53 

0 

0 

04 

OS 
06 

3S 

40 

9i93 
9,92 
9-9' 

9.«f> 
9-84 
9,82 

9,80 
9.77 
9.73 

9>73 
9.70 

9,6; 

9.66 
9,62 
9.56 

9-59 
9,54 
9-47 

9.52 
9.45 
9.38 

9.45 
9.38 
9,29 

0 
0 
0 

07 
08 
09 

36 
37 

20 
40 

9,90 
9.89 
9,88 

9,80 
9,78 
9u(> 

9.70 
9.^7 
9,65 

9,6 1 
9.57 
9.  S3 

9,46 
9,4' 

9-4' 
9.3! 
9,29 

9.3' 
9-24 
9.'7 

9.22 
9,13 
9.05 

0 
0 
0 

37 
37 
38 

40 

9.*S7 
9,86 
9.81; 

9.74 
9.72 
9.70 

9.'" 
9,3a 
9.55 

9.48 
9i44 
9,40 

9.if' 

lie 

9.1  J 
0,17 
9,11 

9,10 
9.03 
8,96 

8,97 
8.89 
8,8 1 

0 

0 

'J 
'4 
'5 

3« 
38 
39 

40 

9,H4 
9-83 
9,82 

9,6ti 
9,66 
9,64 

9.S2 
9.49 
9,46 

9.36 
9.28 

9,20 

9,15 
9.10 

9'°  5 
8,99 
8.93 

8,^9 
8,82 
8.75 

8.73 
8,6s 

8.57 

0 

0 
0 

.6 

'7 
18 

Dili: 

for  so' 

^ 

^ 

3 

4 

s 

6 

7 

B 
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TABLE   LVIL 

Horary  Motion  in  Longitude.     Equations  of  the  Second  Order. 

Small  Equations. 


I 


Arguments. 


1 
O. 


I. 


o 

O 

lO 

20 

O 


IV. 


11. 


lO 

20 

O 


IIL 


lO 

20 

O 


IV. 


lO 

20 

O 


V. 


lO 

20 

O 


VI. 


10 

20 

O 


VIL 


lO 

20 

O 


VIII. 


lO 

20 

O 


0,003 

0,004 
0,005 
0,006 


0,006 
0,006 
0,006 


0,005 
0,004 
0,003 


0/X>2 
0,001 
0,000 


0,000 
0,000 
0,000 


0,001 
0,002 
0,003 


0,004 
0,005 
0,006 


0,006 
0,006 
0,006 


IX. 


10 

20 

o 


X. 


10 

20 

o 


XL 


10 

20 

o 


XII. 


10 

20 

o 


0,005 
0,004 
0,003 


0,002 
0,001 
0,000 


0,000 
0,000 
0,000 


0,001 
0,002 
0,003 


VII. 


' 


If 
o,ozi 

0,025 

0,028 

0,032 


0,035 

0,037 
0,039 


0,041 
0,042 
0,042 


0,042 
0,041 

0,039 


0,037 
0,035 

0,032 


0,028 

0,025 

0,021 


0,017 

0,014 
0,010 


0,007 
0,005 

0,003 


0,001 
0,000 
0,000 


0,014 
0,017 

0,021 


IX. 


ft 
0,002 

0,002 

0,001 

0,001 


0,001 
0,001 
0,001 


0,001 
0,001 
0,000 


0,001 
0,001 
0,001 


0,001 
0,001 
0,001 


0,001 
0,002 
0,002 


0,002 
0,003 
0,003 


0,003 
0,003 
0,003 


0,003 
0,003 
0,004 


0,003 
0,003 
0,003 


0,003 
0,003 
0,003 


0,003 
0,002 
0,002 


X. 


•/ 


0,009 
0,007 
0,006 
0,004 


0,003 
0,002 
0,001 


0,000 
0,000 
0,000 


0,000 
0,000 
0,001 


0/>02 
0,003 
0,004 


0,006 
0,007 
0,009 


0,01  I 
0,012 
0,014 


0,015 
0,016 
0,017 


0,018 
0,018 
0,018 


0,018 
0,018 
0,017 


0,016 
0,015 
0,014 


0,012 
0,011 
0,009 


XI. 


0,011 
0,009 
0,007 
0,006 


0,004 
0,003 
0,002 


0,001 
o,coo 
0,000 


0,000 
0,001 
0,002 


0,003 
0,004 
0,006 


0,007 
0,009 
0,01 1 


0,013 
0,015 
0,016 


0,018 
0,019 
0,020 


0,021 
0,022 
0,022 

0,022 
0,021 
0,020 


0,019 
0,018 
0,016 


0,015 

0,013 

0,011 


XIII. 


// 


0,005 
0,004 
0,003 
0,002 


XIV. 


0,002 
0,001 
0,001 


0,000 
0,000 
c,ooo 


0,000 
0,000 
0,001 


0,001 
0,002 
0,002 


0,008 
0,009 
0,009 


0,010 
0,010 
0,010 


0,010 
0,010 
0,009 


0,001 
0,001 
0,001 
0,000 


0,000 
0,000 
0,000 


0,000 
0,000 
0,000 


0,000 
0,000 
0,000 


0,000 
0,000 
o,oco 


0,001 
0,001 
0,001 


0,001 
0,001 
0,002 


0,009 
0,008 
0,008 


0,007 
0,006 
0,005 


0,002 
0,002 
0,002 


0,001 
0,001 
0,001 


XV. 


XX. 


0,001 
0.00 1 
0,001 
0,001 


0,002 
0,002 

0,002 


§t 


0,003 
0,004 
0,004 
0,005 


0,005 
0,000 
0,006 


0,002 
0,002 
0,002 


o/x>6 
0,006 
0,006 


0,002 
0,002 
0,002 


0,006 
0,006 
0,006 


0,002 
0,002 
0,001 


0,006 
0,005 
0,005 


0,001 
0,001 
0,001 


0,001 
0,001 
0,001 


0,004 
0,004 
0,003 


0,002 
0,002 
0,001 


0,002 

0,000 

0,001 

0,002 

0,000 

0,000 

0,002 

0,000 

O.QOO 

0,002 

0,000 

0,000 

0,002 

0,000 

0,000 

0,002 

0,000 

0,000 

0,002 

0,000 

0.000 

0,002 

0,000 

0,000 

0,002 

0,000 

0,000 

0,000 
o,ooo 
0,001 


0,001 
0,001 
0,001 


0,000 
0,001 
o,oox 


I 


0,002 
0,002 
0,003 


1 


These  little  Equations  require  no  correction.  The  sum  of  the  twenty-four  Equations  of  fhe  First  Order  diminished 
by  54"  and  multiplied  by  m,  is  the  correction.  The  number  i?i=o,ooi043  sin.  Arg.  XXV.  Arg.  XXV=:Eqaatioo 
XXV,  second  part. 

To  find  the  XVth  Equation  exact,    you  must  add  VI  Signs  to  the  XVth  Argumeut. 
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Continuation  of  TABLE  r.VII. 

Horary  Motion  in  Longitude.     Equations  of  the  Second  Order. 

Evection,  Excentricity,  anc 

1  Variation. 

Last  Equations. 

■ 

Arguments 

Vf. 

XXV. 

XXVI. 

Arguments 

VI. 

XXV. 

XXVI. 

Arguments 

XXVII. 

XXVIII. 

S                          0 

// 

// 

// 

s 

0 

If 

rt 

// 

« 

0 

fi 

// 

0.           o 

0,164 

1,048 

0,396 

VI. 

0 

0,164 

1,048 

0,396 

0. 

0 

0,004 

0,075 

5 

0,149 

0,930 

0,327 

5 

0,177 

1,116 

o,3a5 

10 

0,005 

0,101 

lO 

0,134 

0,814 

0,258 

10 

0,191 

1,184 

0,257 

20 

0,005 

0,123 

IS 

0,119 

0,701 

0,195 

15 

0,204 

1,252 

0,194 

I. 

0 

0,006 

0,141 

20 

0,105 

o>S93 

0,139 

20 

0,217 

1,320 

0,137 

10 

0,007 

0,149 

^5 

0,091 

0,492 

0,090 

as 

0,229 

1,386 

0,088 

20 

0,007 

0,149 

■ 

I.           o 

0,078 

0,398 

0,052 

VII. 

0 

0,241 

1,453 

0,049 

II. 

0 

0,007 

0,138 

5 

0,066 

0,313 

0,024 

5 

o,«S3 

1*517 

.0,021 

\o 

0,008 

0,123 

lO 

0,054 

0,238 

0,009 

10 

0,264 

1,581 

0,004 

20 

0,008 

0,101 

'S 

0,044 

0,173 

0,006 

15 

0,275 

1,643 

o,oco 

III. 

0 

0,008 

0,075 

20 

0,034 

0,118 

0,015 

20 

0,284 

1,703 

0,007 

1 

10 

0,008 

0,049 

as 

0,026 

0,074 

0,034 

as 

0,293 

1,761 

0,026 

20 

0,008 

0,027 

II.          o 

0,018 

0,041 

0,065 

VIII. 

0 

0,301 

1,815 

0,055 

IV. 

0 

0,007 

0,010 

« 

s 

0,012 

0,018 

0,105 

S 

0,308 

1,866 

0,095 

10 

0,007 

.  0,00 1 

lO 

0^007 

0,004 

0WS5 

10 

0,314 

1,914 

0,143 

20 

0,007 

0,001 

IS 

0,004    0,000 

0,211 

15 

0,319 

1,958 

0,198 

V. 

0 

0,006 

0,012 

20 

0,002 

0,005 

0,272 

20 

0,323 

1,997 

0,259 

10 

0,005 

0,027 

25 

0,000 

0,018 

0,337 

a5 

0,326 

2,030 

0,323 

20 

0,005 

0,049 

III.             0 

0,001 

0,039 

0,403 

IX. 

0 

0,327 

a,057 

0,389 

VI, 

0 

0,004 

0,075 

s 

0,002 

0,066 

0,469 

S 

0,328 

2,078 

o,4SS 

10 

0,003 

0,101 

10 

0,005 

0,099 

0,533 

10 

0,326 

2,091 

0,520 

20 

0,003 

.o,r23 

IS 

0,009 

0,138 

0,594 

IS 

0,324 

2,096 

0,581 

VII. 

0 

0,002 

0,140 

« 

20 

0,014 

0,182 

0,649 

20 

0,321 

2,092 

0,637 

.10 

o,coi 

0,149 

..     *5 

0,020 

0,230 

0,697 

as 

0,316 

2,078 

0,687 

20 

0,001 

0,149 

IV.         0 

0,027 

0,281 

0,737 

X. 

0 

0,310 

a,o55 

0,727 

VIII. 

0 

0,001 

0,140 

s 

0,035 

o,33S 

0,766 

5 

0,302 

2,022 

0,758 

10 

0,000 

0,123 

10 

0,044 

0093 

0,785 

10 

0,294 

1,978 

0,777 

20 

0,000 

0,101 

IS 

0,053 

0,453 

0,792 

15 

0,284 

i,9a3 

0,786 

IX. 

0 

0,000 

0,075 

20 

0,064 

0*515 

0,788 

20 

0,274 

1,858 

0,783 

10 

0,000 

0,049 

. 

2S 

0,075 

0,579 

0,771 

• 

as 

0,262 

1,783 

0,768 

20 

0,000 

0,027 

V.          0 

0,087 

0,643 

0,743 

XI. 

0 

0,250 

1,698 

0,740 

X. 

0 

0,001 

0,010 

s 

0,099 

0,710 

0,704 

5 

0,237 

1,604 

0,702 

10 

0,001 

0,001 

10 

0,110 

0,776 

0,655 

10 

0,223 

i>503 

0,653 

ao 

0,001 

0,001 

IS 

0,124 

0,844 

0,598 

15 

0,209 

1*395 

0,597 

XI. 

0 

0)002 

0,010 

■ 

20 

0,137 

0,912 

o,S3S 

20 

0,194 

1,282 

0,534 

10 

0,003 

0,027 

as 

0,151 

0,980 

0,467 

*S 

0,179 

1,166 

0,467 

20 

0,003 

0,049 

VI.        0 

0,164 

1,048 

0,396 

XII. 

■    0 

0,164 

1,048 

0,396  II  XII. 

0 

•    0,004 

0,075 

1          1 

1                1                  1                  R 

1 

>    1         11 

Vol..  III. 


y>. 
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TABLE    LVin. 

1 

Equations  of  the  Secoad  Order.     Equation  XXV,    Second  Part. 

AitcuMBNTS.     Sum  of  the  twenty-four  Equations  of  the  First  Order,   and  Argumeitt  XXV. 

Arg. 

Sum  of  the  twenty-four  Equations  of  the  First  Oriifir. 

Arg. 
XXV. 

xxv. 

0" 

.0" 

ao"    1    30"        40" 

50" 

60" 

70" 

80" 

90" 

100" 

III.       o 

0.108 

0,098 

0,088    0,078     0.068 

0,058 

0,048 

0,038 

0.038 

0,018 

ioo8 

111.     0 

0,107 

0.097 

0,087     0.078     0,068 

0,058 

0,048 

0,038 

o,oa8 

0,018 

0,009 

10 

30 

0,105 

0,095 

0,086     0,077     0,067 

0.058 

0,048 

o,0J9 

0,0  JO 

0,020 

0,011 

30 

[V.       o 

0,09a 

0,083     0,074     0,066 

0,057 

0.040 

0,040 

0,033 

0.0a  3 

0,0  M 

11.      0 

lO 

0,095 

o,oBB 

0,oBo 

0.072 

3,065 

0,057 

0,049 

0,042 

0,034 

0,026 

0,019 

10 

30 

),o89 

0,076 

0.061 

0,063 

0.057 

0.050 

0,044 

0,034 

30 

V.         o 

0,081 

0,076 

0,071 

0,061 

0,056 

0,051 

0,046 

0,041 

0.036 

0.031 

I.             0 

10 

0,069 

0,066 

0,062 

0,059 

0,05  s 

0,053 

0,049 

0,045 

0,042 

0.03  i 

10 

20 

0.06, 

0.060 

0,057 

0,054 

0.053 

0,051 

0,050 

0,048 

0,041 

30 

VI.       0 

0,05* 

0,054, 

0.054 

0,054 

0,054 

0,054 

0,054 

0,054 

0.054 

0,054 

0,05. 

0.           0 

lO 

0,04; 

0.046 

0,048 

0,050 

0,051 

0,054 

0.055 

0,056 

0,058 

0,0  6q 

0,06  J 

90 

ao 

0,036 

0,039 

0,043 

0,046 

0,049 

0,053 

0.056 

0,059 

0.063 

o,d66 

0,07c 

10 

VII.      o 

0,02; 

0.03a 

0,057 

0,042 

0,047 

0,05a 

0.057 

0,06a 

0,067 

0.072 

0,07 

XI.      0 

lO 

0,019 

0,0  a  6 

0,03a 

0.039 

0.04s 

0,058 

0,064 

0,071 

0.077 

0,084               »o 

30 

0,013 

0,010 

0,028 

0,036 

0.043 

0,051 

0,059 

0,066 

0,074 

0.083 

vm.  0 

0,007 

0,016 

o;oa5 

0,034 

0,04a 

0,0(1 

0,059 

0,076 

0,085 

0,094     X.        0 

lO 

0,003 

0,0.1 

o,oaa 

0*03' 

0.041 

0,050 

0,060 

0,06q 

0,078 

0,088 

0,097               ao 

20 

0,011 

0,021 

0,030 

0,040 

0,050 

0,060 

0,070 

0.080 

0,090 

0,099                10 

IX.      0 

0,000 

0,010 

0,020 

0,030 

0,040 

0,050 

0,060 

0,070 

0,080 

0,090 

0,10. 

>1,X.      o| 

TABLE    LIX. 

Equation  XXVIf,  Second  Part. 

AbcumEnts.     Equation  XXVI   of  the   Second   Order,    and    the   Sum   of  (he   twentj^ve  fir^t  1 

lunations.— Sun's  True  Horary  Motion. 

o",o 

0',. 

o",a       o-,3 

o'',4 

o",5 

o",6 

o',7 

o-,8 

Pro|)ortiona[  Parts. 

0.7  M 

0,436 

Hori- 

Ver-  1 

Ve 

o,6Hi 

0,64s 

0,60^ 

0,530 

0,490 

o,4Sc 

0.411 

0,371 

a6 

o,6((2 

0,6a 

o,qa 

o,S4: 

0,50, 

0,46. 

0,42, 

o,-,85 

0,345 

0,63 

0.1; 

0,516 

0.477 

0.4; 

0,39 

0,358 

0.318 

o',o 

3'  0 

',001 

33"  >-fi 

1. 

a8 

0,60 

0,56 

0,53 

0,489 

0,450 

0,41c 

0,37 

0,331 

0,292 

0.0 

0.008 

|f 

3,003 

56    0. 

It 

ag 

o,<:« 

0,54 

o,;o 

0,46. 

0,425 

0,38 

0.34 

0,306 

0,0 

0.0 12 

u 

a,oo4 

1/ 

30 

O'-is 

0,51 

0.47 

0.438 

0,399 

0,35 

0,31 

)    o,z8o 

0,340 

0,0 

0,0  >  6  f^ 

0,005 

A3     0. 

♦  5    O' 

ll 

31 

".U 

i>     0,4^ 

:>    0.4S 

0,4  T 

0,37a 

0,33 

O.ag 

o.ai3 

0,0  30 

15 

3a 

o,;o 

0.46 

0,4a 

0.38 

o,34t 

0.30 

0,26 

7    0,2a  7 

0,187 

0,0 

i     0,0a. 

0,Q08 

48    0, 

ai 

33 

0.47 

^     0,43 

■>     0,39 

7     o.js 

o,V 

o,s8 

0,24 

>    0,200 

0,160 

0,0 

?     0,028 

21 

0,009 

5'     0, 

»J 

34. 

o,4^ 

9     0,40 

9     0.36 

y    0,33 

0,29 

0.35 

o,ai 

0.173 

0,13a 

0,0 

8     0,03a 

14 

0,010 

» 

3^ 

0,4a 

a     0,38 

a     Q.li 

2       0.30 

0,a6 

0.1a 

,     o,r 

5 
8 

0,105 

0,0 

•    0,036 

'7 

0,011 

60      0, 

315 

16 

o.iq 

i    0.3  S 

s   0.3 ' 

5     0,27 

0,23 

0.19 

7     0,157     0,1 

0,078 

to 

0,013 

m6 

o,^< 

)     0,32 

9     o,a89     0,15 

3      0,21 

0,052 

58 

__°..u 

2     o,jo 

o.rS 

4     0.104    0.06+ 

0,02  j; 
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TABLE  LXIL 

Horary  Motion  in  Latitude. 
Ahgument  I,    of  Latitude. 

TABLE    LXHI. 

Honry  Motion  in  Latitude, 
Arcumknt  11,   of  ^.-^titllde. 

o'+ 

i"+ 

n'+ 

o*. 

I*. 

U'. 

111'. 

IV". 

"■ 

VI'- 

Difi; 

vii.- 

uiii; 

VI 11'- 

dih; 

0 

3 

4 

5 

8.59 
S.59 
8,58 
8.J8 
8,57 
8,57 

8,02 

7.98 

7.94 
7.90 
7.86 
7,81 

6,45 
6.39 
6,33 
6.27 

6.20 

6.13 

4.30 
,4,22 

4,00 
3.93 

1,90- 
1.84 

o,s8     jol 

o 

3 

3 
4 

S 

a.  q8,o6 
!.  S8.03 
2.  S7.QS 
1,  S7,S, 
I.  S7.6» 
a.  57.J8 

0,05 

o,o3 

0,14 

o,:9 
0,2+ 
0,30 

O.J4 
0,40 
0,46 
0.51 
0.56 
0,62 
0,67 
0,73 
0.77 
0,83 
0.88 
0,93 
0,98 
1,03 
■  ,08 

'.'3 

1.19 
i,=  3 
1,28 

'.33 

.,38 

1,52 

2-  34.33 
2.  32.76 
2-31,14 
2.  29,48 
2-  27.77 
2.  26,01 

i'.57 
1,62 
1,66 

i:'7i 

1,80 

lit 

1.93 
'.97 

1. 39,24 

1.  36,^4 
I.  23.80 
I.  21,04 
I.  18,36 
>-  'S.45 

2,70 
2,74 
2.76 
3,78 
2,81 

=,83 

2,S6 
2,87 
2,90 
3,92 

2,94 

a.95 

2,97 
3,99 
3,00 

3,01 

3,03 
3,04 
3,06 
3,06 

3>o7 
3'09 
3,09 
3,10 
3,10 

3." 

3-" 
3'" 

3,12 

3,13 

30 

It 
V, 

"5 
34 
33 

20 

"3 
18 

\i 

'5 

14 
'3 

6 

5 

4 
3 

o,S4 
0,50 
0,46 
0.43 

0,40 

'5 

6 
7 
8 
9 

8,56 
Ill 

7.77 

7.65 
7,58 

6,06 
3.99 

5.79 

3.56 

1,78 

;s 
.,60 

1.54 

0.37 
0,34 

Oj3i 
0,38 
0,36 

13 
10 

6 

7 
8 
9 

2.  57,o9 
*-  S6,74 

3.  S6.3+ 
"■  SS,88 
"■  SS.J7 

a.  24,21 
2.  22,37 
2.  20,48 
2.  18,55 
2.  .6,58 

1.  t2,6j 
1.     9,76 
..     6,8q 
'■     3.99 
I.      1,07 

'3 

'4 
'S 

8,48 

8,47 
8,45 

•7.53 
7.48 
7.43 
7.38 
7.33 

1:^5 

>.S7 
S.50 

5.4= 

3,48 
3.40 
3.32 
3.25 
3.18 

1,49 
1,44 
1,38 
1,32 

0.33 
0,3 1 
0,19 
0,17 
0.1  s 

li 

13 
'J 

H 

■5 

2.  S4.»> 
2.  54. '9 

2.   52^80 
2.    SJ.OJ 

2-  14.57 
2.  12,5: 
2.  10.42 
2.    8,28 
2.    6,.. 

3,06 
a.09 

3,14 
=.17 
3,21 

3,a6 
2.29 
2,32 
2,36 

*.39 

J.43 
S.+7 

2,56 

2,6q 

2,62 

0.  S8,,3 
o-  S5,'« 
0.52,2. 
0.  49,22 
0.  46,22 

16 
'9 

8,43 
8,41 
8,39 
8,3  7 
8,34 

7,28 

7.11 
7,06 

5.35 
5.28 
S.20 
5.12 
5.04 

3.10 
3.03 
2,95 
2,88 
2.81 

i.>7 
i!o7 

I,02 

o.»3 
0,1a 
0,10 
0,09 
o/)8 

14 

'3 

t6 

;i 

'9 

2.  5r,30 

2.   50,32 

2-  49.39 
2.  48.41 
2-  47.38 

2.    3,go 
2.    ,,64 
1'  59.35 
1-  57.03 
1-  54.67 

0.  43.1' 
0.40.18 
0-  3  7. '4 
0.  34.08 
0.  31,02 

if 

23 
24 
=  5 

8,32 
8,2, 
8,26 

6,82 
6,76 

4.97 
4.89 
4,82 
4.74 
4,67 

2,74 
2.68 
2,61 
2.54 
2.47 

0.97 
0.92 
0.88 
0.83 
9,79 

0,07 
0,06 
0,0; 
0,04 
<V>3 

I 

i 

31 
33 

is 

a.  46.30 
2.  45.'7 
2.  43,9» 
2.  42.75 
2-  41.47 

..  52,2s 
1.  49.85 
■1.47.38 
1.  44,88 
1-42.35 

0.  37,9; 
0.  24,86 

°-  ";.S7 

26 

28 
29 
30 

8.17 
8,14 
8,10 
8,06 

8,02 

6,70 
6,64 
6,58 

6,52 
6.45 

4,60 

4,52 

4,38 
4.30 

2,40 
2.33 
2,27 

^iij 

0.74 
0,70 
0,66 
0.62 
0.58 

CVJJ 

0,OJ 
0,03 

OJ3\ 

36 

11 

30 

2.  40.14 
2.  38,76 
2.  37.33 
'■  55.85 
2.  34.33 

1-  39.79 
1-  37.19 
1-  34,57 
1.31.92 
1.  29.24 

0. 12,46 
0.  9.35 

0.    6,34 
0.     3,12 
0.    0,  0 

xr. 

X'. 

IX". 

VIII, 

VII". 

VK 

.\r+ 

X.+ 

I.V+ 

1 

v- 

IV"- 

IIl'- 

i 
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TABLE   LXIV. 

Small  Equations  of  the  Horary  Motion  in  Latitude. 

Arguments  of  Latitude. 


o 
O 

5 
10 

15 


20 

as 

o 


5 

10 

'5 


20 

as 


S 
xo 

»S 


20 


^S 
III.     o 


S 
xo 

IS 


20 
IV.     o 


S 
10 

'S 


20 

as 


s 

10 
'S 


VI. 


20 

as 


III. 


0,00 
0,00 
0,00 
0,00 


0^00 
0,00 
0,01 


0,01 
0,01 
0,01 


0,01 

OyOI 

C,02 


0,02 
0,02 
0,02 


0,03 
0,03 
0,03 


0,03 
0,03 
.0,04 


0,04 
0,04 
0,04 


0,05 
0,05 
0,05 


0,05 
0,05 
0,05 


0,06 
0,06 
0,06 


0,06 
0,06 
0,06 


V. 


// 


o»S4 
o»54 
o>54 
o,S3 


0,52 

O'S' 
0,50 


0,49 
0,48 

0,47 


o,4S 
0,44 

0,42 


0,40 
0,38 
0,36 


o»34 
0,32 

0^30 


0,28 
0,26 
0,24 


0,22 
0,20 
0,18 


o,x6 

<^»iS 
0,13 


0,12 
0,11 
0,10 


0,09 
0,08 
0,07 


0,06 
0,06 
0^06 


VI. 


0,08 
0,08 
0,08 
0,07 


0,07 

0,07 
0,07 


0,07 
0,07 
0,07. 


0,06 
0,06 
0,06 


0,05 
0,05 
0,05 


0,05 
0,04 
0,04 


0,04 
0,04 
0,03 


0,03 
0,03 
0,02 


0,02 

0«02 
0,01 


0,01 
0,01 
0,01 


0,01 

o»oi 

0,01 


0,00 

o>oo 
0^00 


VII. 


0,17 

0,17 
0,17 
0,16 


VIII. 


0,16 
0,16 
09I6 


0,15 
0,15 

0,14 


0,14 

0,14 
0,13 


0,13 

0,13 

0,12 


0,11 

0,11 

0,10 


0,09 
0,09 
0,08 


0,08 
0,07 

0,07 


0,06 
0,06 
0,06 


o,oj 

0,05 
0,04 


0,04 
0,04 
0,04 


0,03 
0,03 
0,03 


It 

0,02 
0,02 

Oy02 

0,02 


0,02 
0,02 

0>02 


0,02 
0,02 
0,02 


0,02 
0,02 
0,02 


0,02 
0,02 
0,01 


0,01 
0,01 
0,01 


0,01 
0,01 
0,01 


0|0I 
0^06 
0,00 


0,00 
0,00 
0,00 


0,00 
0,00 
0,00 


0,00 
0,00 
0,00 


0,00 
0,00 
0|00 


IX. 


X.        XL 


0,08 
0,08 
0,08 
0^7 


0,07 
0,07 
0,07 


0,07 
0,07 
0,07 


Oy06 

0^6 
0,06 


0,05 
0,05 
0,05 


0,05 
0,04 
0,04 


0,04 
0,04 
0,03 


0,03 
0,03 

0,02 


0,02 
0,02 

OyOl 


0,01 
0,01 
0,01 


0,01 
0,01 
0,01 


0,00 
0,00 
0,00 


n 
0,04 

0,04 

0,04 

0,04 


0,04 
0,04 
0,04 


0,04 
0,04 
0,04 


0,03 
0,03 
0,03 


0,03 
0,03 
0,03 


0«02 
0,02 
0,02 


O9O2 
0,02 
0,01 


0/>I 
0,01 
0,01 


0,01 
0,01 
0,00 


0,00 
0,00 
0,00 


0,00 
0,00 
0,00 


o»oo 

0,00 
0,00 


0,12 
0,12 
0,12 
0,11 


0,10 
o,xo 
0,10 


0,10 
0,10 

OylO 


0,10 
0,10 

0,09 


0,08 
0908 

0,07 


0,07 

0,06 
0,06 


0,06 
0.05 
0,05 


0,04 
0,04 
0,03 


0,03 

0,02 
0,02 


0,02 

OyOI 

0,01 


0,0  X 
0,01 
0,0  X 


0,00 
0,00 
0^00 


0,02 
0,02 
0,02 

0,03 


0,03 
0,03 
0,03 


0,04 

0,04 

0,05 


0,05 

0,06 
0,06 


0,07 
0,07 

0,08 


0,09 
0,09 

o.ro 


o,xi 
o,ix 
0,12 


0,13 
0,13 
0,14 


0,14 
0,15 
0,15 


o,x6 
0,16 
0,17 


0,17 
0,17 
0,17 


o,'x8 
0,18 
0,18 


XII. 


TABLE  LXV. 

Equations  of  the 
Second  Order. 

Arguments  of  Latitude. 


Arg.  I. 


// 


0,000 
0,074 
0,148 

0,22Q 


0,291 
0,360 
0,426 


0,490 
0,550 
0,605 


0,656 
0,702 

o»74a 


0,806 
0,829 


0,846 
0,856 
0,859 


0,856 
0,846 
0,829 


0,806 

0,777 
0,742 


0,702 
0,656 
0,605 


0,550 
0,490 
0,426 


0,360 
0,29  X 
0,220 


0,148 
0,074 
0,000 

+ 


ArK.  U. 


// 


0,000 
0,002 
0,003 
0,004 


0,006 
6,007 
0,009 


0,010 
0^01  I 
0,0X2 


0,01 

0,01 
0,01 


0,01 
0,01 
0^01 


0,01 
0,01 
0,01 


o>oi 
0,01 
0,01 


0,01 
0,016 

0,0  X 


0,01 

0,0  X 

0,012 


0,0x1 
0,010 
0,009 


0,007 
0,006 
0,004 


XII. 


o 
O 

so 


XI. 


10 

i 


20 
1$ 


X. 


10 

5 

o  U 


»5 

20 

'S 


IX. 


10 
5 


as 
20 

'5 


VIH. 


to 
5 


»S 
20 

'5 


vn. 


10 
s 


»5 
20 

'J 


0,003 
0,002 
0,000 

+ 


vr. 


10 
s 

o 


Vol.  III. 


2  s 


(J£H) 
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TABLE    LXVL 

Horary  Motion  in  Latitude. 

Argument.    True  Motion  in  the  Orbit,  or  the  Sum  of  the  27  Eq^uations  diminished  by  ST. 

. 

True  Motion 
in  the 
Orbit. 

N. 

N». 

True  Motion 
in  the 
Orbit. 

N. 

N«. 

True  Motion 
in  the 
Orbit. 

N. 

N\ 

• 

25.        0 

MO 
20 
30 

0.7589 
0.7640 
0.7690 

07741 

0.5760 
0.5837 
0.5914 
0.5992 

30.        0 
10 
20 
30 

0.9107 
0.9158 
0.9208 
0.9259 

0.8294 
0.8387 
0.8479 
0.8573 

35.        0 
10 
20 
30 

1.0625 
1.0676 
1.0726 
1.0777 

1,1288 

1.1396 
I.I  504 

1.1613 

26.           0 

0.7792 
0.7842 
0.7893 

0.6071 
0.6150 
0.6230 

40 

SO 
31.       0 

1 

0.9309 
0.9360 
0.941 1 

0.8666 
0.8761 
0.8857 

40 
36.        0 

X.0827 
1.C878 
1.0929 

1.1723 
1.183s 
UI94S, 

10 
SO 
30 

0.7944 
0.7994 
0.8045 

0.6310 
0.6391 
0.6472 

10 
20 
30 

0.9461 
0.9512 
0.9562 

0,895  ^ 
0.9046 
0.9143 

10 
20 
30 

1.0979 
1.X030 
1. 1080 

1.205s 
1.2166 
1.2277 

40 

SO 

27.       0 

0.8095 
0.8146 
a8i96 

0.6554 
0.6636 
0.6718 

40 

SO 
32.       0 

0.9615 
0.9664 
0.9714 

0.9241 
0.9339 
0.9436 

40 

SO 
37.       0 

1.1131 
1.1x82 
1. 1232 

1.2390 
1.2501 
1.2615, 

xo 
20 

30 

0,8:^47 
0.8298 
0.8348 

0.6801 
a6885 
0.6969 

10 
20 
30 

0.9765 
0.9815 
0.9866 

0.9534 
0.9633 

0.9734 

xo 
20 

30 

1.1283 

»-i333 
1.1384 

1.2730 
12844 
1.2959 

40 
28.      0 

0.8399 

0-8449 
0.8500 

0.7054 
0.7139 
0.7225 

40 
33.       0 

0.9917 
0.9967 
1.0018 

0.9835 
0.9935 
1.0036 

40 

38.        0 

1.1434 
1.1485 
1. 1536 

1.3074 

1-3190 
1.3307 

10 
20 

30 

0.8551 
0.8601 
0.8652 

0.73x2 
0.7398 
0.7486 

la 
20 
30 

1.00.68 
i.oi  19 
1.0170 

1.0136 
1.0239 
1.0343 

10 

20 

30 

1.1586 
1.1637 
1.1687 

1.3424 
1.3542 
1.3658 

40 
50 

29.        0 

0.8702 
0.8753 
0.8804 

0.7574 
0.7662 

0.7751 

40 

SO 
34-       0 

1.0220 
1.0271 
1.0321 

1.0445 
I.OC49 
1.0653 

40 

so 
39-       0 

1.1738 
1. 1789 
1. 1 840 

1.3776 
1.3896. 

1.4018 



10 

20 

30 

0.8854 
0.8905 
0.8955 

0.7840 
0.7930 
0.8019 

10 
20 
30 

1.0372 
1.0423 
1.0473 

1.0758 
1.0864 
1*0969 

40 
50 

30.        0 

0.9006 
0.905  7 
0.9107 

0.8 1 1 1 
0.8203 
0.8294 

40 

SO 
35.       0 

1.0524, 
1.0574 
1.0625 

1. 1075 
I .  II 80 
1. 1288 

i 

r' " 

^1 

f 


J 
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1 

TABLES 

To  facilitate   the   Calculations  of  the   Observations   of  the 

Passage  of  the .  Moon  over  the   Meridian. 

TABLE    I; 

Number  of  Seconds  of  the  Lunar  Disc  which  pass  the  Meridian  in  a.  Second 

of  Sidereal  Time,  or  the  Number  M. 

ARGUMENTS.     Declination,  and  Motion  in  Right  Ascension  for  24  Hours  mean  Solar  Time. 

Decli- 

• 

* 

nation. 

17" 

160 

'5' 

H* 

11- 

I2« 

ii» 

IO« 

o 

«/ 

ti 

// 

// 

M 

// 

// 

// 

30 

12,38 

12,42 

12,45 

i2,-49    1     '2,52 

12,56 

'2,59 

12,63 

20 

i2,t;o 

12,54 

12,57 

12,61 

12,64 

12,68 

12,72 

'2,75 

• 

28 

12,62 

12,66 

12,69 

'2,73 

12,76 

I2>8o 

12,84 

12,87 

• 

^7 

12,74 

12,77 

12,81 

i^,8c 
12,96 

12,88 

12,92 

12,96 

12,99 

§ 

26 

12,85 

12,88 

12,92 

12,99 

'3.03 

'3.07 

i3.'o  • 

*S 

12,96 

12,99 

13,03 

'.3»07 

i3.'o 

'3.'4 

13.18 

13.21 

24 

13,06 

13,09 

13.13 

'3,'7 

13,21 

'3.25 

13,29 

13,32 

■• 

23 

13*16 

^3,19- 

13.23 

i3»27 

'3.3' 

'3,35 

'3.39 

'3.42 

22 

'3,»S 

13.29 

13.33 

'3.37 

'3.4' 

'3»45 

'3,49 

'3.52 

■< 

21 

13,34 

13,38 

13.42 

'3,46 

'3.59 

'3.54 

'3.58 

13,62 

20 

i3j43 

13.47 

13.51 

'3»5S 

'3.59 

'3.63 

'3.67 

'3.7' 

• 

\l 

13,51 

i3,j5 

13.59 

13.63 

'3.67 

'3.7' 

'3,75 

'3>79 

1 3,59 

13,63 

13.67 

'3»7' 

'3.75 

'3.79 

'3,83 

'3,87 

»7 

13*67 

13.70 

'3,74 

'3.79 

'3.83 

'3.87 

'3.9' 

'3,95 

16 

'  ^3,74 

'3,77 

13.81 

13.86 

13,90 

'3,94 

13,98 

14,02 

'S 

13,80 

13,84 

13.88 

'3.93 

'3,97 

14,01 

14.05 

14,09 

• 

14 

13,86 

13,90 

13.94 

13.99 

14,03 

'4,07 

14," 

'4.15 

13 

i3»92 

13,96 

14.00 

'4^5 

14.09 

'4.'3 

'4^17 

14.*' 

12 

13,98 

14,02. 

14,06 

14,10 

14,14 

i4.'8 

14,22 

14,26 

• 

1 1 

14,0^ 

14,07 

14,11 

'4,15 

14,19 

'4.23 

'4»27 

'4.3' 

: 

10 

14,08 

14,12 

14.16 

14.20 

14.24 

.  '4,28 

'4,32 

14,36 

9 

14,1- 

14,16. 

14.20 

14,24 

14,28 

'4.32 

14.36 

14,40 

8 

'4^i> 

14,19 

14:24 

14,27 

14.32 

14,36 

'4.4Q 

'4,44 

■ 

7 

14,18   • 

'    14,22 

14.27 

14,30 

'4,35 

'4.39 

'4,43 

'4,47 

6s 

1421 

14.25 

14,30 

'4,33 

14,38 

14.42 

14,46 

14,50 

r 

14,23 

H.27 

14,32 

14,36 

14.40 

'4.44 

14,48 

14.5a 

4 

H,2  5 

14,29 

14,34 

'4.38 

14.4a 

14,46 

'4.50 

'4,54 

3 

14,27 

H'3i 

14.36 

14,40 

'4.44 

14,48 

14.52 

14,56 

2 

14,28 

14,32 

H'37 

'4.4' 

'4.45 

'4.49 

'4t53 

'4,57 

I 

I4»20 

14.33 

14.38 

14.42 

14,46 

14,50 

14.54 

'4,58 

1 

0 

14,29 

i4>33 

14.38 

14,42 

14,46 

'4,50 

14.54 

14,58 

— ^ 

'-"/J 


€m-^' 


TABLE    ri. 


't. 


4 


III 
l« 

M 

IS 
fO 


ft 

6 

4 

% 

o 


J 


A»'VT*/i''«      r-^.-j;  ukOrto,  uut  %miii0ir  5  =  £  j  ^li  ^ 


vi< 


Of  7 
o,4 


o,1 
o,i 

0|0 


<s7 


Vx. 


0»} 


Of3 

Oil 


^f3     ! 
«f3      I 


.1*. 


7^ 


^3 


^— *^' 


^1 

^3 


s-3 


x: 


3»^ 


Wy 


0»2 


Off 


0,0 


o*o 


I 


o/> 

0,0 


0.0 
0,0 

0,0 
0,0 


0,0 
0,0 
0,0 
0,0 
0,0 


lOO 


tr 


ft 


-0,0 
0|0 

o,o 

0|0 
0,0 


0,0 

o»o 

0,0 

o,o 
o»o 


0,0 
0,0 
0,0 
0,0 
0,0 


Tlir  Arg»im#'nU  '»f  Oii^  TaMe  ar*i  fL^z),  or  IjMitjd-:  —  obierred  zeoiih  distance  of  the  Moon;  and 
Nrs/N'rrii'L  t  db  M  '"laM'T  pr#r#'«;ding)  mult.plicrl  by  <^^d.,  b  f>«injj  the  mocnent  of  the  passage  of  tht  Limb 
Nt  fh#*  mid'll''  wfrf*,  //  »h«r  rn'miirnt  wh^ri  tiif:  z<;fiitri  fii%tancc  wiut  takciy  \b—d)  being  expressed  in  seconds. 

7V  HiKfi  -f  tfiUt*  fimi  Ltnih  br  obv?rvwJ,  and  —  il  the  J«ro«^. 


'fill*  rfirr«'«;ftori  in  alH;iy«  of  a  contrary  Sign  U>  the  I>eclinatJan  obstrred,  and  the  Declination  will  be  always 

'I'll*'  Niiitibcr  (A  •  lij  will  Ih*  nf-K^itivf^  if  the  observation  of  the  Zenith  Distance  follows  that  of  the  Limb. 

'rtii«  'fnblM  will  MTvr  for  tin?  Sfarff,  Planets,  and  Sun^  making  ^Izz  i^{b^d%  b  being  the  moment  of  the 
pMMtif^n  of  ttiii  rr-nlf-r  of  thi?  MtH\y  over  the  Meridian. 
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LUNAR   TABLES. 
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\ 

TABLE    IIL 

1 

1 

Semi- diameter  of  the  Moon  in  Sidereal  Time,   supposing  1000"  or  16'.  40'* 

for  the  Horizontal  Semi-diameter. 

Arguments.     Declination,  and  Motion  in  Right  Ascertsion  for  24  Hours  mean  Solar  Time. 

Decli- 

• 

nation. 

i7» 

i6<» 

• 

i4« 

i3» 

ia» 

ii« 

IO» 

1 

* 

0 

It 

/# 

// 

// 

// 

// 

// 

// 

30 

80,8 

80,5 

80,3 

80,1 

79'9 

79.6 

79i4 

79>a 
78,4- 

*2 

80,0 

79.7 

79.  s 

79'3 

79.1 

78,9. 

78,7 

.  28 

79»* 

79'0 

78,8 

78,6 

78,3 

78,1 

78,0 

•   77>7 

27 

78,1; 

78,3 

78.1. 

77.9 

77»^ 

77»4 

77>^ 

77jO 

26 

77^8 

nfi 

77.4 

7h^ 

77,0 

76,7 

76,5 

76.3 

»S 

77.a 

77*0 

76.8 

76,5 

76,3 

76,1 

7S>9 

75.7 

^4 

76,6 

76,4 

76,2 

75»9 

75»7-  . 

75>5 

7S.3 

7Sf^ 

23 

76,0 

7S>8 

75.6 

7S.4 

75.3 

74»9 

74.7 

74.5 

22 

75*5 

7S»a 

7S.O 

74.8 

74*6 

74,4 

74,1 

74.0 

21 

75'0 

74.7 

74.? 

74»3 

74.1 

73>9 

73.6 

73,4 

20 

74»S 

74.* 

74.0 

73.8 

73.6 

73.4 

73.1 

7^,9 

'9 

74.0 

73.8 

73.6 

73.4 

73.1 

72>9 

7a»7 

72,5 

18 

73.6 

73.4 

73.2 

72»9 

72.7 

7^,5 

7»,3 

72,1 

• 

17 

11^^ 

73>o 

72,8 

7a.  5 

7*^3 

7»>i 

71.9 

7h7 

16 

72,8 

72,6 

7*.4 

7^.1 

7^9 

7h7 

7hS 

7M 

'S 

7a,4 

7^53 

72.1 

71.8 

71,6 

7i>4 

7h^ 

71.0 

- 

»4 

7^,1 

71.9 

71.7 

71.S 

71,3 

7M 

70,9 

70.7 

13 

71,8 

71.6 

7i>4 

yiA 

7'.o 

70,8 

70,6 

70.4 

12 

7M 

7W3 

7M 

70j9 

70,7 

70.5 

70.3 

70,1 

. 

II 

71.2 

71.1 

70.9 

70.7 

70.  s 

70.3 

70,1 

69,9 

10 

71,0 

70.8 

70,6 

70,4 

7o.a 

70,0 

69,8 

69,6 

• 

9 

70,8 

70,6 

70,4 

70,2 

70,0 

69,8 

69,6 

69.4 

8 

70,6 

7o,S 

70.a 

70,1 

69,8 

69,6 

69.4 

69,2 

7. 

70,5 

70,3 

70,1 

69,9 

69*7 

69>S 

69.3 

69,1 

6 

70.4 

70,2 

69,9 

69,7 

69.S 

69,4 

69,2 

69,0 

S 

79>3 

70,1 

69,8 

69,6 

69,4 

69.3 

69,1 

68,9 

- 

4 

70,2 

70,0 

69.7 

69.5 

69.3 

69,2 

69,0 

68,8 

3 

70,1 

69,9 

69,6 

69,4 

69,2 

69,1 

68>9 

68,7 

2 

70,0 

69,8 

69,6 

69.4 

69,2 

69,0 

68»8 

68,6 

I 

70,0 

69,8 

69>S 

69.3 

69,2 

69,0 

68.8 

68,6 

0 

7o>o 

69,8 

69*5 

69.3 

69,2 

69,0 

68,8 

68,6 

# 
4 

» 

/ 

« 

Vol,  III. 


Aaa 


^>*») 


r.XAS    Ti^Lli 


f 


Ta>L£   ZJ. 


^  - 


Wkcs  of  a  Transit 
T-uxi  Wire  to  Wire. 


f 


A#'«V'T3«a'ff^i.     f&visiatai  2 


Table  I. 


A. 


A 

u 


-«  .>* 


^l/^ 


-1 


in 


14,10 
14,60 


•  •  /  *■ 


-» 


:x: 


•  ft .  / 


I, TOO 


1,069 
1,06  f 

1,046 


'f039 
1,032 
1,025 

/•Oftf 


-T 


-T" 


"    "  I  • 


:,rso 
1,076 


1,0^3 
:,o^ 

'f04> 


1,038 
1,031 
1,024 
1,017 


r.r'iA 


w     9  m  m  y 


1,068 

z,o6o 


1,052 


r045 


r     I 


1,038 
1,030 
1,023 
1,016 


~=4 


1,067 

1,052 
^044 


»»037 
1,030 

1,023 
1,016 


1.1  Ci 


:.:4a 


.123 


i,:s6   i 


I,C62 


1^066 

^1^59 
1*051 

if044 


»/>37 

I»029 

1,022 
3 


i.oi 


3C 


'^ 
:^5 


-J  — -*2 


.£4i3 


u:c4 

£,IC6 


I1 

ifOSi 


1,074   j     i,C74 


1,066 

1,058 
1,051 

»»043 


1,036 
1,029 
1,022 
1,015 


68* 


.   \     . 


V75 


1,166 

Ut57 
i,t4g 

^l39 


1,130 

X,12S 
I^IIJ 
X.iOC 


^097 
1,089 

1,081 

i»073 


i,o6j 
1,058 
1,050 

i»043 


i»035 
1,028 
1,021 
1,014 


mim 


wi  J  11  n.n. 


tttans 


LUNAR   TABLES. 
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t  • 

TABLE    V. 

Diminution 

,   caused  by  Refraction   upon  the  Diameters  inclined  to  the  Horizon ; 

supposing  30'  to*be  the  Diameter  of  the  Mx)on  or  Sun. 

Zenith  Distance. 

Incli- 
nation. 

8o» 

79' 

78* 

77" 

76' 

74' 

720 

700 

680 

64'> 

H 

6o« 

S6« 

II 

500 

44** 

n 

380 
It 

20® 

1 00 

0 

// 

^ 

// 

II 

// 

o 

OjO 

0,0 

o^o 

0,0 

0,0 

0,0 

0,0 

0,0 

0,0 

0,0 

0,0 

0,0 

0,0 

0,0 

0,0 

0,0 

0,0 

3 

0,0 

0,0 

0,0 

0,0 

0,0 

0,0 

0,0 

0,0 

0,0 

0,0 

0,0 

0,0 

0,0 

0,0 

0,0 

0,0 

0,0 

6 

0,2 

0,1 

0,1 

0,1 

0,1 

0,1 

0,0 

0,0 

0,0 

O9O 

0,0 

0,0 

0,0 

0,0 

0,0 

0,0 

0,0 

9 

0,4 

0,3 

0,3 

0,2 
0,4 

0,2 

0,4 

0,2 

0,3 

0,1 
0,2 

0,1 

0,1 

0,1 
0,1 

0,0 
0,1 

0,0 

0,1 

0,0 
0,1 

0,0 

0,0 

0,0 
0,0 

0,0 
0,0 

0,0 
0,0 

12 

0,7 

0,6 

0.5 

0,2 

0,1 

'5 

I.I 

0,9 

0,7 

0,6 

0,6 

0,4 

0,3 

0,3 

0,2 

0,2 

0,1 

0,1 

0,1 

0,1 

0,0 

0,0 

0,0 

i8 

1^5 

1,2 

1,0 

0,9 

0,8 
1,0 

0,6 
0,8 

0,5 
0,6 

0,4 
0,5 

0,3 
0,4 

0,2 
0,3 

0,1 
0,2 

0,1 
0,2 

0,1 
0,2 

0,1 
0,1 

0,1 
0,1 

0,0 
0,1 

0,0 
0,1 

21 

2,0 

1.6 

1,4 

^^ 

2.5 

2,1 

1,8 

'.S 

i»3 

1,1 

0,8 

0,7 

0,6 

0,4 

0,3 

0,3 

0,2 

0,2 

0,1 

0,1 

0,1 

27 

3.1 

2,6 

2,2 

1.9 

2.3 

1,6 
2,0 

1.4 
i>7 

1,0 
i>3 

0,9 

1,0 

0,7- 
0,9 

0,5 
0,6 

0,4 
0,5 

0,3 
0,4 

0,2 
0,3 

0,2 
0,2 

0,2 
6,2 

0,1 
0,1 

0,1 
0,1 

30 

3,8 

3.2 

2,7 

33 

4.5 

3,8 

3.2 

2.7 

2,4 

2,0 

i'5 

1,2 

1,0 

0,8 

0,6 

0,5 

0,4 

0,3 

0,2 

0,2 

0,1 

36 

5.2 

4,4 

3,7 

3.2 

3.7 

2,8 
3.2 

2,3 
2,6 

^7 
2,0 

1*4 
1,6 

1,2 
^4 

0,9 

0,7 

0,5 
0,6 

0,4 
0,5 

0,3 

0,3 

0,2 
0,2 

0,2 
0,2 

39 

6,0 

5,0 

4,3 

1,0 

0,8 

0,4 

0,3 

4a 

6,8 

i'7 

4*8 

4»' 

3.6 

2,9 

2,3 

I '9 

1,6 

1,1 

0,9 

0,7 

0*5 

0,4 

0,4 

0,2 

0,2 

45 

7,6 

6,3 

5,4 

4,6 

4.0 
4,5 

3,3 
3,6 

2,5 

2,8 

2,1 

2>3 

1*7 
1,9 

1,3 
1*4 

1,0 
1,1 

0,8 
0,9 

0,6 
0,7 

0.5 
0,? 

0,4 
0,4 

o»3 

0,3 

0,2 
0,3 

48 

8,4 

7,0 

5.9 

51 

9.2 

7»7 

6.5 

5.6 

4,9 

4,0 

3»o 

2.5 

2,1 

1,5 

1,2 

0,9 

0,7 

0,6 

0,5 

0,3 

0,3 

54 

9,9 

8,3 

7,0 

6,1 
6,5 

5.3 
S.7 

4*3 
4,6 

3.3 
3>5 

2,7 

2,3 

1,6 
1,8 

1,3 
1,4 

1,0 
1,1 

o,« 

0,8 

0,6 
0,7 

0*5 

0,4 

0,3 
0,4 

57 

10,7 

8,9 

7,6 

2,9 

2,4 

0,6 

0,4 

60 

11,4 

9.5 

8,1 

6,9 

6,1 

4.9 

3,8 

3.1 

2,6 

i>9 

1,5 

1,2 

0,9 

0,7 

0,6 

0,4 

0,4 

63 

12,1 

10,1 

8,6 

7.3 
7.7 

6,4 
6.7 

5,2 
5.5 

4*0 

4*2 

3*3 
3,5 

2,7 

2,9 

2,0 
2,1 

1,5 

1,6 

1,2 
1,3 

1,0 
1,0 

0,7 
0,8 

0,6 

0,4 

0,4 

66 

12,7 

10  fi 

9.0 

0*7 

0,5 

0,4 

69 

13,2 

ii,i 

9,4 

8,1 

7.0 

5.7 

4,4 

3»6 

3.0 

2,2 

',7 

1*3 

1,0 

o,B 

0,7 

0,5 

0,4 

7a 

13.7 

ii'.5 

9,7 

8,4 
8.7' 

7.3 
7,  J 

5,9 
6,1 

4,6 
4»7 

3,7 
3.8 

3,1 
3>2 

2,3 
2,4 

1,8 
1,8 

^4 
1,4 

',1 
1,1 

0,9 
0,9 

0,7 
o»7 

0,5 
0,5 

0,4 
0,5 

75 

14,1 

11,8 

10,0 

78 

14.5 

12,1 

10,3 

8,9 

7.7 

6,3 

4>8 

3,9 

3,3 

2,4 

1.9 

'*5 

1,1 

0,9 

0,8 

0,5 

0,5 

81 

14.8 

12,3 

10,5 

9,0 
9.1 

7.9 
8,0 

6,4 
6.5 

4.9 
5,0 

4,0 

3,4 

2,5 
2,5 

1,9 
',9 

1,5 
1,5 

1,2 

1,2 

0,9 
0,9 

0,8 
0,8 

0,5 

0,5 

84 

15,0 

12,5 

10,6 

4>i 

3,4 

0,5 

0,5 

87 

15.1 

12,6 

10,7 

9.2 

8,1 

6,5 

5,0 

4,1 

3,5 

2,5 

1,9 

1.5 

^2 

0,9 

0,8 

0,5 

0,5 

90 

15.2 

12,7 

10,7 

9.3 

i3» 

8,1 
.4» 

6,6 
16" 

5' I 

4>i 

3,5 

22<» 

2,5 

26* 

>.9 
30» 

^5 
34' 

1,2 

1,0 

0,8 
52- 

0,5 
700 

0,5 

80'' 

lO* 

ii» 

I2'» 

i8»    20° 

40*»     460 

Altitudes  of  the  Sun  or  Xoon. 
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TABLES    OF    REFRACTION. 


TABLE  I. 


To  convert  the  Altitude  of  the  common 
Baromeiera,  into  metrical  Altitude. 


Freiicli  Baromcler 


0,7038 
0.7061 


0,7106 
0,7129 


0,7 '96 
0,71  ig 
0,7142 

0,726+ 
0,7287 
0,7309 


0,7333 
0.73  54 

",7577 
0,7400 
0,7433 
0.744! 


0.7467 
0,7490 


0.7603 
0,762  s 
0,7648 
0,7670 
0,7693 
0,7716 

0.77J8 
0,776. 
0,7783 
0,7806 
0.7829 


English  Uuronicter. 


0.6983 

0,7008 
0.7033 
0,7059 

0,7084 


0,72; 


0,7537 
0,7263 
0,7287 
o,73'3 
0,7338 


0.7363 

0.7389 
0-74 '4 
0,7440 
0.7465 


0.7490 
0,7516 
0.7541 
0,7  ^li? 
0,759= 

0.76^ 
0,76+3 
0,7668 
0.7694 
0,7719 

0'774+ 
0,7770 
0,7795 


=,787« 


TABLE    II. 

Toconvert  the  Degrees  of  Reav- 
mub's  Tliermo meter  into  De- 
grees of  the  Centesimal  Ther- 
mometer. 


a,  so 

3-75 


16,35 
17.50 
'8,75 


=  3.75 


36,25 
27,50 
28,75 
30,00 


-,50 

33-75 
35.00 


IT 


36.25 
37-50 
38.75 


42,50 
43.75 
45.00 
46,25 
47,50 
48,75 


,  55.0 


56,25 
57.50 

58.75 


61,25 
63,50 
63.75 
65,00 


66,35 
67,50 


72,50 

73,75 


78,75 


81,35 
82,50 

83.75 
8(,oo 


86,25 
87,50 

88,75 

91,15 
92,50 
93.75 
9S,oo 
96^5 
97.50 
98,7  s 


i 
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TABLE   IIL 

Comparison  between  Fahrenheit's  Thermometer,  and  the  Centeshnal  Thermometer. 

Fahren- 
heit. 

Fahren- 
heit. 

Centesimal. 

Fahren- 
heit. 

Fahren- 
heit. 

Centesimal. 

1 

Fahren- 
heit. 

Centesimal. 

Fahren- 
heit. 

Centesimal. 

1 

+     3a 

+     3a 

0,00 

1-       ^ 

+     68 

20,00 

104 

40,00 

140 

60,00 

31 

33 

0,3S 

5 

69 

ao,S5 

105 

4o,SS 

141 

6o,SS 

30 

34 

I,II 

6 

70 

21,11 

106 

41,11 

142 

61,11 

29 

3S 

1,66 

7 

71 

21,66 

107 

41,66 

143 

61,66 

1 

28 

36 

2,22 

8 

7a 

22,22 

108 

42,22 

144 

62,22 

a; 

37 

a*  77 

9 

73 

22,77 

109 

4^,77      fl    14s 

62,77 

26 

38 

3*33 

10 

74 

»3>33 

1 10   1    43,33 

146 

63,33 

^5 

39 

3,88 

II 

75 

23,88 

111 

43,88 

H7 

63,88 

24 

40 

4>44 

12 

76 

^4,44 

112 

44»44 

148 

64,44 

+     ^3 

+     41 

5>oo 

-     13 

+   n 

25,00 

113 

45,00 

149 

65,00 

22 

4a 

5'5S 

14 

78 

^l*^^ 

114 

4S'SS 

150 

6S>5S 

21 

43 

6,11 

IS 

79 

26,11 

1^5 

46,11 

151 

66,11 

20 

44 

6,66 

16 

80 

26,66 

-  116 

46,66 

152 

66,66 

1 

19 

4S 

7,22 

17 

81 

27,22 

117 

47,22  • 

153 

67,22 

// 

18 

46 

im 

18 

82 

^h77 

118 

47,77 

154 

67^77 

// 

17 

47 

8,33 

19 

83 

a8,33 

119 

48,33 

»5S 

68,33 

// 

16 

48 

8,88 

20 

84 

28,88 

120 

48,88 

156 

68,88 

// 

IS 

49 

9>44 

21 

8S 

29,44 

121 

49»44 

157 

69,44 

if 

+  14 

+     SO 

10,00 

—     22 

+     86 

30,00 

122 

50,00 

158 

70,00 

r/ 

13 

s» 

lO'SS 

23 

87 

3o,SS 

123 

S^ySS 

^59 

70,55 

12 

5* 

11,11 

^4 

88 

31,11 

124 

51,11 

160 

71,11 

II 

S3 

11,66 

2S 

89 

31,66 

125 

51,66 

161 

71,66 

10 

54 

12,22 

26 

90 

32,22 

126 

52,22 

162 

72,22 

9 

55 

^^m 

^7 

91 

32,77 

127 

^^^17 

163 

72,77 

8 

56 

13,33 

28 

92 

33>33 

128 

S3»33 

164 

73,33 

7 

57 

i3»88 

29 

93 

33,88 

129 

53,88 

'^A 

73,88 

6 

58 

'4>44 

30 

94 

34,44 

130 

54,44 

166 

74*44 

+       5 

+     59 

15,00 

-     31 

+     95 

35,00 

131 

SS'OO 

167 

7S,oo 

4 

+    60 

i5>SS 

32 

96 

3S»S5 

132 

SS»S5 

168 

7S.5S 

•    3 

61 

16,11                 33  1 

97 

36,11 

^33 

S6,ii 

169 

76,11 

2 

62 

16,66 

34 

98 

36,66 

134 

56,66 

170 

76,66 

■. 

+       I 

63 

17,^2 

3S 

99 

37,22 

135 

57,a2 
Sh71 

171 

77,22 

/ 

0 

64 

17,77 

36 

100 

37.77 

136 

172 

77^77 

—        z 

65 

18,33 

37 

lOI 

38,33 

137 

58,33 

173 

78,33 

2 

66 

18,88 

38 

102 

38,88 

138 

58,88 

174 

78,88 

3 

67 

19,44 

39 

103 

39*44 

139 

S9»44 

17s 

79,44 

c 

4 

+     68- 

20,00 

-     40 

+  104 

40,00 

140        60,00 
1 

176 

80,00 

AVhen  Fahbi 

enheit's  degrees  are  either  negative  or  positive,  but  below  32,.  the  Centesimal  degree  is  negative. 

* 

t 
1 

* 

Vol.  hi. 


J3i& 
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TABLE  IV. 

Lc^arithms  of  the  Refraction  for  0*760  of  the  Barometer,  and    +10'  of  the 
Cente=imai  Thermometer. 


0.3087 

0.4841 

0.7073 


0.7872 


.2508 
■^77J 
.3024 
.3*64 


■J  496 
.3718 
■3954 
.4140 
.4340 


■4536 
:-47aS 


-5778 
■W3 
.6105 


1.616; 
1.6424 
1.6580 
1.6735 
1.6890 


5 ',45 
49,23 


6,43 
6,00 
So  5 
5.^3 
4,90 

4,'J3 
4,4a 
4,-8 
4,00  j 

3,87 

3,70 

3,43 
3>33 


2,60  I 
!,58 


1.7043 

1.7195 
'■7347 
1.7499 
1.7650 


1. 7801 
'■7953 


1.8257 
1.8410 


1.8564 
i,87i9 

..8875 
1.9033 
1.9193 


'■93S4 
1.95.8 
1.9685 


1.03S. 
t.os65 


\:\\i: 


2.2493 


1.36. 3 
1.3936 
1.4280 
1,4649 


2.5049 
2.5120 
2.5190 
2.5262 

a-i334 
2.5408 
2.5483 


2.5558 
2.5635 

2.57.4 

=''!795 
2.5877 

»-59!9 


1.6041 
2.6.24 

1.6297 
5.6388 

1.6481 


6577 
.6674 
6772 
.68  72 
.6974 
707s 


.0809 


23.0 
a3>4 
34,0 
"4,5 
^4.7 


l.S 

J,S 

So 
81 

4.2 

ei 

4-9 

"I 

!.1 

S4 

5.7 

"s 
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TABLE  VL 

Table  of  the  Lo^rarithms  of  tlie  Factor 
derieiident    on    the    Height    of    the 


716 
7'7 
7.8 


756 

757 
758 


9.9704 
9.97  [O 

9.9716 
9.9721 
9-97=3. 


9-97J4 
9.9741 
9-9747 
9-9753 
9-97S9 


9.9761; 
9-9771 

9-9777 
9.97B3 
9-9789 


9-9795 
9.9801 
9.9807 
9.9313 


9.9814. 
9.9830 

9.9B36 
9.9842 
9.9848 


9,9854 
9.9860 
9.986; 


9.9912 
9.9913 
9.99J4 
9.9919 
9-<>93> 
9.9941 
9.9947 
9-995' 
99958 
9-9Qf'4 
9-997' 
9-9977 
9.9989 


o''.76o 
76. 

762 

76J 

764 


S.76S 
766 
767 
768 
769 


779 


7H. 
782 
78  J 

0.78s 

786 

787 

788 

_J19_ 


Logarithm 


.002  S 
.0034 
0039 
004  s 


0056 

.0068 


■95 
0206 
p»'7 


TABLE   VII. 

Table  of  the  Lo£;anihiiis  of  the  Fiictor 
dc-peiideiit  on  the  Height  of  the 
Thermometer, 


9.9604 
9.9619 
9-9634 

9.966; 


9.9696 

9.9712 
q.9737 
9-9743 


9-9758 
9-9774 
9.9790 
9.9806 
9.9822 


9.9838 
9.9854 

9.9870 
9.9886 
9.9902 


9.9918 
9-9934 

9.9950 
9  9967 
9.9983 

0.0000 
00016 
0.0033 


.0360 
■°3  77 
.039; 
.0413 


.0449 
04^17 
,0486 


.0578 
,0597 


00672 


00768 
0.07S7 
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TABLE    VIIL 

True  Refraction. 
Argument.     Sum  of  the  three  Logarithms  taken  from  the  preceding  Tables. 


Log. 


o.oo 
o.io 
o.ao 
0.30 
0.40 
0.50 


0.60 
0.70 
0.80 
0.90 
1. 00 


1. 10 
1.20 
1.30 
1.40 
1.50 


1.60 
1.70 
1.80 
1.90 
2.00 

2.01 
2.02 
2.03 
2.04 
2.05 


2.06 
2.07 
2.08 
2.09 
2.10 


2. 1 1 
2.12 
2.13 
2.14 
2.15 


2.16 
2.17 
2.18 
2.19 
2.20 


Refract. 


o. 
o. 
o. 
o. 
o. 
o. 


// 
1,0 

1,6 
2,0 

3»a 


o. 

o. 
o. 
o. 
o. 


4,0 

5»o 
6,3 

7>9 
10,0 


o.  12,6 
o.  15,8 
o.  20,0 
o.  25,1 
o.  31,6 


o.  39,8 


o. 


50,1 

3»i 
40,0 


4*73 

44,7 

47»2 
49,6 

52,2 


2. 
2. 


•  54.8 

•  57.5 

0,2 

3»o 
5.9 


2.  8,8 

2.  11,8 

2.  14,9 

2.  18,0 

2.  21,2 


Difl: 


2. 24,^ 

2.  27,9 
2. 31,4 

a-  34»9 

2.  38,5 


o»3 
o>3 
o>4 
o»5 
0'7 

0,8 

1,0 

^3 
1,6 

2,1 
2,6 

3.2 

4>2 

6,5 
8,2 

10,3 

i3»o 
16,3 

20,6 

2,3 

2,4 
2o 
2,4 
2,6 

2,6 

2»7 

2,7 
2,8 

2,9 
2,9 

3,0 

3,^ 
3»i 
3,2 

3>3 

■3,4 

3>5 

3,5 
3,6 


Log. 


2.20 
2.21 

2.22 
2.23 
2.24 
2.25 


2.26 
2.27 
2.28 
2.29 
2.30 

2.31 
2.32 
2.33 
2.34 
2.35 


2.36 

2.38 
2.39 
2.40 


2.41 
2.42 

2.43 
2.44 

2.45 


2.46 
2.47 
2.48 
2.49 
2.50 


2.51 
2.52 

^•53 
2.54 

2.55 


2.56 

2-57 
2.58 

2.59 

2.60 


Refract. 


// 


2. 


38,5 

2.  /L^0f2 
2.  46,0 
49,8 

53,8 
57»9 


2. 
2. 
2. 


3 
3« 
3- 
3« 
3 


3- 
3. 
3- 
4- 
4- 


4- 
4- 
4- 
4- 
4. 


6. 
6. 
6. 
6. 
6. 


2,0 

6,2 

10,5 

i5»o 
i9'5 


3.  24,2 

3.  28,9 

3.  33,8 

3.  38,8 

3.  43,9 


49' » 

54,4 

59^9 

5»5 
11,2 


17,0 
23,0 
29,1 

35>4 
41,8 


4.  48,4 

4-  55'^ 

5.  2,0 

5.     9,0 
5.  16,2 


5.  23,6 

5-  3^' 
5.  38,8 

5-  46,7 
5.  54.8 


3>i 

11,5 
20,2 

29,0 
38,1 


Diif. 


// 

3,7 

3,8 

3,8 

4,0 

4,1 

4,1 

4,2 
4,3 
4,5 
4,5 

4,7 

4,7 
4,9 
5,0 
5,» 

5,2 

5,3 1 

5,5 
5>6 

5»7 
5,8 

6,0 
6,1 
6,3 
6,4 

6,6 

6,7 
6,9 
7,0 
7,2 

7,4 

7,5 

7,9 
8,1 

8,3 

8,4 

8,7 
8,8 

9.^ 


Log. 


2.60 
2.61 
2.62 
2.63 
2.64 
2.65 


2.66 
2.67 
2.68 
2.69 
2.70 


2.71 
2.72 

2.73 
2.74 

2-75 


2.76 

a-77 
2.78 

2.79 

2.80 


2.81 
2.82 
2.83 
2.84 

2.8  c 


2.86 
2.87 
2.88 
2.89 
2.90 


2.91 
2.92 
2.93 
2.94 
2.95 


2.96 
2.97 
2.98 
2.99 
3.00 


Refract. 


6.  38,1 

6.  47'4 

6.  56,9 

7.  6,6 
7.  16,5 
7.  26,7 


7-  37,1 

7'  47'7 

7.  58,6 

8.  9,8 
8.  21,2 


8.  32,9 

8.  44,8 

8.  57,0 

9-  9,5 

9.  22,3 


9- 

9- 

a 

o. 


35»4 
48,8 

2,6 

16,6 


o.  31,0 


0-  45' 7 
I.  0,7 

1 .  1 6, 1 

I.  31,8 

1-  47,9 


2,  4.4 

2.  21,4 

2.  38,7 

2.  56,2 

3-  14,2 


3. 
3- 
4- 
4- 
4- 


32,8 
51,8 
11,1 

30,9 
5^1 


5.  12,0 

5-  33,3 

5-  55»o 

6.  17,2 

6.  40,0 


Difr.l  Log. 


// 


9,3 

9,5 

9>T 

9,9 
o>2 

0,4 

0,6 
0,9 
1,2 

1,4 
^7 
^9 

2»2 

2,5 
2,8 

3,1 

3,4 
3s8 

4,0 

4*4 

4,7 

5,0 
5,4 

5,7 
6,1 

6,5 

7'0 
7,3 

7*S 
8,0 

8,6 

9,0 

9,3 
9,8 
20,2 


20,9 

21,3 
21,7 

22,2 
22,8 


3.00 
3.01 
3.02 
3.03 
3.04 
3.05 


3.06 
3.07 
3.08 
3.09 
3.10 


3.II 
3.12 

3-13 
3.14 

3-15 


Refract. 


16.  40,0 

1 7-     3,3 

17.  27,2 

17..  S['i 

18.  16,4 

18.    42|0 


19. 
19. 

20. 

20. 
20. 


8,1 

34,9 

2,3 

30*3 

58,9 


3.16 

3-17 
3.18 

3.19 

3.20 


3.21 
3.22 
3.23 
3.24 

3-25 


21. 
21. 

23. 
23. 


28,3 

58,3 
29,0 

32,5 


24. 
24. 

25- 

a5- 
26. 


5,4 

39, » 
13,6 

48,8 
24,9 


3.26 
3.27 
3.28 
3.29 
3.30 


3-31 
3.32 

3-33 
3-34 
3-35 


27. 

27- 
28. 

28. 

29. 


1,8 
39,6 
18,2 
57.8 
38,3 


30. 
3'. 
31. 
32. 

33. 


'9'7 
2,1 

45.5 
29,8 

'5.3 


3.36 

3-37 
3.38 

3-39 
3.40 


34.  1,7 

34-  49'3 

35-  38,0 
36.  27,8 
37-  18,7 


38.  10,9 
39-  4.2 

39.  58,8 

40.  54,7 
41-  5^9 


Diff. 


// 


23.3 
^3.9 
24,3 
24.9 

26,1 

26,8 

a  7*4 
28,0 

28,6 

a9»4 

30/> 
30,7 

3i>4 
32,1 

32,9 
33.7 

35'» 
36,1 

36^ 

37>8 
38,6 

39.6 
40>S 

41.4 

4**4 
43.4 
44>3 
45>5 

46,4 

47.6 

48,7 
49,8 

50.9 

53.3 
S4»6 

55*9 
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xa 


TABLE    IX. 


Refraction  for  0*760  of  the  Barometer,  and   +  lo*  of  the  Centesimaf  Thermometer. 


Zenith 
Dist. 


e 

O 

I 

2 

3 

4 
5 


7 
8 

9 
10 


II 
12 

13 
'4 


16 

^7 
18 

^9 
20 


21 

22 

as 
^4 
^5 


26 

^7 
28 

29 


31 
32 

33 
34 

36 

37 
3b 

39 

40 


He  frac- 
tion. 


o. 
o. 
o. 
o. 
o. 
o. 


// 
1,0 

2,0 

3>i 
4*1 


o. 
o. 
o. 
o. 
o. 


6,1 

7'2 
8,2 

9,2 

10,3 


o.  11,3 

o.  12,4 

o-  13*5 

o.  14,5 

o.  15,6 


o.  16,7 
o.  17,8 
o.  18,9 
o.  20,0 

O.   21,2 


O.    22,4 

o.  23,5 
o.  24,7 
o.  25,9 
o.  27,2 


o.  28,4 
o.  29,7 
o.  31,0 
o.  32,3 
o.  33,6 


o.  35,0 
o.  36,4 
o.  37,8 

o-  39^3 
o.  40,8 


o. 
o. 
o. 
o. 
o. 


42*3 

43>9 

4';,5 
47»a 

48,9 


Dift: 


1,0 
1,0 

1,1 
1,0 

1,0 
1,0 

1,1 
1,0 
1,0 
1,1 

1,0 
1,1 

i>o 

'»! 

1,1 

I>I 
I.I 

I.I 

i.a 
i,a 
1.3 

i.a 

'.3 
1.3 
1.3 
i»3 

i»4 

ii4 
i>4 
^5 
i>5 


1,6 
1,6 

^7 
ii7 


Zenith 
Dist. 


40 

41 
42 

43 
44 
45 


46 

47 
48 

49 
50 


5' 
S» 
53 
54 
55 


56 

57 
58 

59 
60 


61 
62 

63 
64 

65 


66 

67 

68 

69 
70 


7^ 
7a 

73 
74 
75 

76 

77 
78 

79 
80 


Refrac- 
tion. 


o 
o 
o 
o 
o 
o 


2 

2 
2 

2 


2 
2 

3 

3 


3 

4 

4 

4- 

5- 


48.9 
50,6 

54.3 
56,2 
58,2 


0*3 
2.4 
4.6 
6,9 

9>3 


ii«8 

»4.4 
17.2 
20,1 
23,1 


26,2 
29.6 

33»i 

36,7 
40,6 


44»8 

49>» 

53,9 

58.9 

4t3 


IOy2 

^6,5 
23,2 
3o»6 
38,8 


47»7 
57.6 

20,6 
34.3 

49,8 

7*5 
a7»9 
5^*7 
19.8 


DiflT. 


0f 

h7 
2,8 

2.9 
i»9 

2|0 

2,1 

2,1 
2,2 

a>3 
af4 

2,6 
2,8 
2,9 
3»o 

3,1 
3»4 

3.6 
3>9 

4»2 

4*4 
^7 

5,4 
5'9 

6.3 

6,7 

7.4 
8,2 

8,9 

9'9 

io>9 
12,1 

13,7 

^7>7 
20,4 

23,8 

28,1 


Zenith 
Dist. 


o 

80. 


8x. 


82. 


83. 


85. 


86. 


o 
10 
20 
30 
40 

50 
o 


10 
20 

30 

40 

50 

o 


10 
20 

30 
40 

so 

o 


10 
20 


30 
40 

84.     o 


10 

20 

30 
40 

so 

o 


87. 


10 

30 
40 

50 

o 

10 
so 

30 
40 

50 

'  o 


Refrac- 
tion. 


5- 

5" 
5' 
5' 
5' 
5' 


i 

6 
6 
6 
6 


6 
6 
6 

7 
7 
7 


7 

7 

7 
8 

8 

8 


8 
8 

9 
9 
9 
9" 


o 
o 
o 
I 
I 
I 

2 
2 

3 
3 
3 
4- 


29.8 
25,1 

30.4 
35>9 
41.5 
47.4 
53.5 


59,9 
6,4 

i3>i 
20,0 

27*1 
34.4 


4»i9 
49,6 

57,7 

6,3 

i5>3 

a4i7 


34.7 
44i9 
55,6 
6,6 
z8,2 

a9i9 


42,3 

55.3 
9,0 

^3,4 
38,4 
54.3 


10,9 
28,3 

46,7 
6,1 

26,6 
i^8,3 

22.3 
35,6 

1.3 

28,J 

57.3 
28,1 


DifT. 


It 

S.3 

5.J 

5.5 
5.6 

5.9 
6,1 

6,4 

6,7 
6,9 

7.1 
7»3 

7.5 

7,7 
8,1 

8,6 

9,0 

9»4 
0,0 

0,2 

0,7 
1,0 

2,6 

1*7 

2,4    I 

3.0 

3,7 
4.4 
5,0 
5.9 

6,6 

7,4 
8,4 

9.4 

20,5 

a»,7 
23,0 

24.3 
25,7- 

27,2 

28,8 

30,8 


Zenith 
Dist. 


87.  o 
10 
20 
30 
40 

50 

88.  o 


10 
20 


30 
40 

o  ^"^ 

89.      O 


10 
20 
30 
40 

50 

90.     o 


90. 


10 
20 

30 


Refrac- 
tion. 


14.  28,1 

25.  0,9 

25.  36,0 

16.  13,4 

16.  53,2 

»7-  36,3 

18.  22,2 


19. 

20. 
21. 
22. 
23. 
24. 


2  2, 

4, 
1.9 

3,4 

9.6 

21,2 


a5' 
a  7. 


38,6 
2,2 


28.  32,0 
30-     9,3 


32- 
33 


54J 
46.3 


35-  45'9 
37-  53,6 
40.  10,0 


Diff. 


32,8 

35'i 
37.4 
39,8 
43.2 

45.9 
49'3 

53.3 

57,1 
61,5 

66,2 
716 

77,4 

83,6 
89,8 

97,3 
105,0 

112,0 
119,6 

2*7.7 
'36,4 


When  the  Correction  due 
to  the  Barometer  and  Ther- 
mometer is  oraititid,  the  Re- 
fraction is  then  directly  taken 
from  this  Table. 
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TABLES 


Argument. 

Sum 

ot  Uie 

« 

Log. 

Refract. 

Difl. 

Loir. 

»        // 

i 

t 

1 

o.oo 

O.IO 
0.20 

0.     1,0 
0.     1,3 
0.     1,6 

2.20 
2.21 

0.30 
0.40 
0.50 

0.     2,0 
0.     2/5 
0.     3,2 

^.4 

o>7 
0,8 

1,0 

2.2^ 

2.2 

2.2 

0.60 

0.     4,0 

2.: 

0.70 

0.     5,0 

r  1 

2. 

0.80 

0.     6,3 

1,6 

2 

0.90 

0.     7,9 

2,1 

2 

1. 00 

0.   10,0 

^  1  * 
2,6 

4,2 

n 

1. 10 
1.20 

0.   12,6 
0.   15,8 

' 

1.30 
1.40 

0.  20,0 
0.  25,1 

6  1: 

1.50 

0.  31,6 

8,2 
10,3 

1.60 

0.  39,8 

' 

X.70 
1.80 

0.  50,1 

1.  3,1 

i3>o> 
16,3 

1.90 

I.   19,4 

20,6 

2.00 

I.  40,0 

2. ' 

2.01 

I.  42,3 

2,. 

2.02 

'•  44»7 

2, 

2.03 

I.  47,2 

2. 

2.04 

I.  49,6 

2 

2.05 

I        r  n    It 

s 

2.06 

I.  54,8 

4 

/ 

2.07 

T        r  *»    *• 

2.08 

2.     0,2 

• 

,2.09 

2.     3,0 

2.10 

2.     5»9 

2. 1 1 

2.     8,8 

2.12 

2.   11,8 

2.13 

2.   i4,g 

2.14 

2.   i8,J 

2.15 

2.  21,/ 

2.16 

2.       2rA 

2.17 

2.    2W 

2.18 

a.  3f 

2.19 

a.  31 

2.20      2.  jf 

/ 

'•■/. 


£% 


-D. 


TABLES 


OF   THE 
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I 
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TABLES  OF  MERCURY. 


TABLE  I 

Epochs  of  the  Mean  Longitude  of  Mercurj'.                           1 

Moan  Long. 

Aphelion. 

Node. 

1 

Y«fi. 

,.    0.    „.    .. 

t.      D.      M.      a. 

..     0.     «.     .. 

Nat.  J.  C.        0 

100 

1400 

IJOO 

8.  14-     0.  44 
u.     8.     5.     4 

7.  .1.     I.  »4 

9.  3(.     5.  44 

7.    16.    13.    31 

7.  17.  47.     6 
B.     8.     5.  SI 

8.  9.  39.  36 

0.  34.   .7.  48 
0.  23.  .,.  sS 
..  ...     «.     8 
i.   .2.  20.   18 

B.  H.  1.      t6oo 

C.  .700 
B.               17+0 
B.               1 760 
B.                1780 

■  0.  .8.  .4-  38 
I.     8.  .J.  .6 
I.     7.  SI.  10 
a.  J2.  40.     a 
3.     7.  «8.  s» 

8.  .1.  .3.  2, 
8.  ,3.  47-     6 
8.  13.  24.  36 
8.  13.  4j.  2, 
8.  14.     3.     6 

..  13.  32.  28 
..  14.  44.  38 
1.  IS.  13-  30 
..  .5.  27.  56 
..  IS.  42.  22 

1786 
1787 
B.               .788 
.785 
.790 

2.  3.  S2.  47 

3.  27.  35.   JO 
J.  25.  24.  26 
7.  19.     7.  30 
9.  '2.  so.  33 

8.  14.     7.  44 
8.  14.     8.  40 
8.  .4.     9.  36 
8.   ,4.  ,0.  33 
8.   ,4.  ...23 

I.  .5.  4IJ.  42 
..  .s.  47.  2S 
..  IS.  48.     8 
..  .5.  48.  s. 
I.  .s.  49-  3S 

B.               179a 
1793 
■794 
"79! 

11.     6.  33.  37 
I.     4.  22.  13 

3.  28.     5.  j6 

4.  2,.  48.  20 
6.  .s.  3i.  23 

8.  .4.  .2.  3S 
8.  .4.  .3.  I, 
6.  .4.  .4.  .7 
8.  .4.  .5.  ,3 
8.   14.  .6.  .0 

,.  .J.  so.  .8 
..  .s.  s>.     ' 

'i  I-'  '2'  *i 

I.  IS.  S3.  .. 

B.  1796 
J  797 
.7,8 

C.  liH 

8.  13.  19.  59 
10.     7.     3.     3 

0.  0.  46.     6 

1.  34.  29.  10 
3.  18.  13.  .J 

8.  14.  .7.     6 
8.  14.  .8.     3 
8.  .4.  .8.  sS 
8.  .4.  .,.  ii 
8.  .4.  30.  s. 

1.  .s.  S3.  SS 
..  .3.  S4.  38 
1.  .s.  SS-  " 
1.  13.  56.     4 

I.  .3.  s^-  48 

1801 

l802 

1801 

B.                1804 
180S 

S.  11.  51;.  16 

7.  5.    38.    2P 

8.  39.  3:.  33 
10.  37.     9.  S9 

0.  30.  53.     3 

8.  .4.  21.  47 
8.  .,.  22.  43 
8.  14.  23.  40 
8.  .4.  24.  36 
8.  .4.  25.  32 

■•  'S-  S7.  31^ 
I.  .5.  58.  .4 
1.  IS.  sS-  57 
1.  .5.  s,.  4. 
1.  .6.     0.  24 

iSd6 

1807 

B.                1808 

J  809 

3.  .4.  36.     6 

4.  8.  19.  10 

6.  6.     7.  46 

7.  39.  50.  49 

e-  23.  33.  53 

8.  14.  26.  29 
8.  .4.  37.  3S 
8.  .4.  38.  2. 
8.  .4.  39.  17 
8.  14.  30.  .3 

1.  16.     1.     8 
1.  .6.     ..  s. 
I.  .6.     2.  34 
i.   .6.     3.   .7 
1.    .0.      4.      . 

1811 
B.               181J 

.8.S 

.1.  17.  16.  s6 
3!  '8!  48^  36 

i  V  ''• " 

6.  26.  14.  43 

8.  .4.  J..  .0 
8.  14.  32.     6 
8.  14.  33.     2 
8.  14.  33-  58 
8.  14.  34.  SS 

I.  i6.     4.  44 
1.  .6.     i.  27 
I.  .6.     6.   lo 
..   ,6.     0.   S4 
..   .6.     7.  37 

B.               1B16 

'.III 

1819 

B.                1820 

8.  24.     3-  '9 
10.  17.  46.  22 
0.  11.  39.  36 

3.  J.  13.  39 

4.  3.     ■■     S 

8.  .4.  3S.  51 
8.  .4.  36.  47 
8.  .4.  37.  43 
8.  14.  38.  40 
8.  14.  39.  36 

1.   lO.     8.  30 
1.   16.     9.     4 
1.   16.     9.  47 
1.  lO.  .04  30 
I.  .6.  1..  .4 

1 

TABLES    OF  MERCURY. 


TABLE   II.     Mean  Motion  of  Mercury  for  Trars. 

1 

Moi.  in  Long. 

Mot.  Aphelion. 

Mot.  Node. 

1 

Years. 

..      I,.      M.     .. 

i.       D.        M.     J. 

D.      V.    t. 

fl 

, 

1    23.  43.     3 

0.   0.   0.  56 

0        0.    43 

1 

7 

a 

0 

■ 

3 

5 

11.     9 

.0 

° 

0 

3 

49 

0 

A 

B.            4 

7 

8-   ?7 

46 

0 

0 

J 

41; 

0 

3.  53 

1 

5 

tJ 

3.  40 

;o 

0 

u 

4 

4> 

0 

3-  36 

1 

10 

36.  aj 

53 

" 

0 

S 

37 

0 

4.  30 

7 

0 

20.     6 

" 

0 

0 

6 

34 

0 

S      3 

'7-  SS 

33 

0 

7 

30 

S 

46 

0 

4 

...  3« 

36 

0 

0 

» 

36 

° 

30 

lO 

6 

S-    3' 

40 

0 

0 

9 

22 

0 

7 

M 

1 

II 

7 

29.      4 

43 

0 

0 

0 

7 

S6 

1 

9 

16.   53 

?9 

0 

0 

" 

'S 

° 

8 

40 

13 

,, 

20.   ,6 

S3 

0 

0 

12 

II 

0 

'4 

1 

26 

0 

0 

•  3 

u 

0 

6 

•S 

3 

39 

0 

° 

■4 

4 

° 

13 

49 

B.        .6 

« 

5.  S' 

6 

D 

0 

1^ 

0 

0 

,, 

■7 

^9-   34 

9 

0 

0 

li, 

"ib 

0 

12 

16 

23.   17 

" 

° 

16 

S3 

° 

13 

59 

'9 

lO 

17.     0 

16 

0 

0 

'7 

49 

0 

M 

41 

1 

0 

■4-  4B 

i;a 

0 

0 

iH 

4! 

0 

'4 

1 

40 

° 

29.  37 

4+ 

° 

0 

37 

30 

0 

sU 

S3 

1 

f° 

I 

.4.  26 

^,6 

0 

0 

;S 

'? 

0 

43 

.8/ 

1 

1 

29,    .5 

0 

. 

0 

S7 

44 

100 

^ 

14.     4 

20 

^ 

' 

JK 

4S 

' 

10 

300 

4 

28.     S 

40 

0 

1 

30 

2 

34 

20 

300 

7 

13.     .3 

0 

0 

4 

4» 

11 

1 

?b 

■J 

400 

9 

26.     17 

20 

0 

6     IS 

4 

4« 

40 

0 

10.    £[ 

0 

■h  48 

6 

„ 

^ 

600 

2 

24.    26 

0 

9.    23 

30 

7 

11 

*s 

700 

5 

a.  %o 

20 

0 

.0. 56 

IS 

B 

25 

10 

ta 

800 

7 

22.  34 

40 

0 

13.     30 

0 

20 

900 

10 

0.  35 

0 

0 

'4-     3 

4? 

4q 

30 

1000 

•^ 

20.  43 

20 

" 

'!■   37 

30 

■  2 

+0 

1 100 

3 

4-  47 

40 

0 

17.   II 

15 

"1 

'1 

^° 

S 

1».     ^2 

18.  4S 

0 

1300 

2.    56 

20 

° 

45 

3B 

1400 

10 

■17.   0 

40 

0 

31.    Si 

30 

16 

i;o 

20 

i;oo 

I 

••   s 

0 

c 

33.  i£ 

itj 

2 

2000 

1.   1 1.  26.  40 

'■      '■   '5-     0 

24 

3 

20 

TABLrS   OF  MERCURY. 


TABLE    III.      Mean  Motion  of  Mercury  for  Ddys. 

1 

a, 

r 

JANUARY. 

1 

8. 

1 

a, 
1 

FEBRUARY. 

1 

S 

1 

f 

a 

MARCH. 

> 

1 
1 

Mot.  Long. 

Moi 

Long. 

Mot  Long. 

■ 

t,       D.        U.     S. 

.... 

SEC. 

..        D 

SEC 

..      0.      M.    .. 

SKC 

7 
7 
7 

3 

3 

° 

11.  16 

3] 

° 

0 

3 

4.  10 

4.  i; 
4.  I, 

57-  " 

1:  ^J 

5 
S 
S 

4 
4 
4 

3 

3 

8 
8 
8 

!•  33-  33 
9.  38.     6 
ij.  4}.  39 

9 
9 

4 

0 

l5.    13 

20.  27 

24-  3i 

43 
■! 

4 

1 

4.  =3 
4.  2; 
S-    ' 

'3-  59 
19.  3a 
=5-     S 

6 
6 
6 

4 
4 
5 

4 
5 
6 

7 
8 
9 

8 
8 
8 

1  7.  49.    1 1 

2  1.  54.  44 
a6.     0.   16 

10 

8 
8 

h 

° 

38.  38 
3.  44 
6.  49 

48 
20 
S3 

a' 

9 

s-   s 

S-    9 

5-  "3 

30.  38 
36.  10 

41.  4a 

6 
6 
6 

5 
5 
5 

9 
9 
9 

0,     5.  49 

4.     M.    31 

8.  i&  s* 

lO 

8 
8 
8 

;^ 

10.  S5 
19.     6 

2fi 

!» 
3" 

12 

5-  1? 
S,  SI 
S-  'S 

47-  '5 
52-  47 
58.  20 

6 
6 

7 

5 
5 

5 

10 

IB 

9 
9 
9 

la,  aa.  a6 
16.  37.  59 
.20.  33.  33 

It 

8 
9 

1   '3 

33.  la 
a;.  17 

I.  33 

3 

\ 

2 

»3 
'4 
'i 

6.    □ 
6.     4 
6.     8 

3-  S3 
9-  25 
.4.  58 

7 
7 

5 
5 
6 

'3 
'4 
'S 

9 
9 

.24.  39.     4 
38.  44-  J  7 
2.  50.     9 

ri 

9 
9 
9 

i6 
"7 
i8 

J 

S.  28 
9-  34 

13.  39 

41 

"3 
46 

16 

17 
■  8 

6.  12 
6.  16 

6.    20 

20.  30 
a6.     3 
3'-  35 

7 
8 

6 
6 
6 

j6 
'7 
18 

lo 

6.   55.  4a 
11.     1.   .4 
15.     6.  47 

12 

9 
9 

9 

»9 

2 

'7-  45 
21.   so 

25.  sfi 

'9 

5' 
24 

3 
3 

'9 
ao 

6.  24 
6.  28 
7-    2 

37-     8 
42.  40 
48.   13 

8 
8 
8 

6 
6 

6 

19 

I 

19.    .3.    .9 

33.  17-  52 

37.  23.  "S 

12 

9 
9 

10 

33 

"3 

"4 

i:i 

S6 
2g 

a 

33 
24 

?■     6 
7.   10 
7-  "S 

53-  46 

59.   18 
4-  5' 

8 
8 

6 

6 
7 

33 
24 

Jl 

1.  28.  57 
5-  34-  30 
9.  40.    a 

'3 

"3 

10 

25 

26 

=  7 

.2.  .8 

.6.    2, 

20.  29 

34 
7 
39 

»7 

7.  19 
7-  23 
7-  37 

.0.   33 
'5-  56 
21.  28 

9 
9 
9 

7 
7 
7 

27 

j\ 

'3-  4S'  3! 
.7.  J..     7 

31.    56.   ^O 

■3 

'3 
13 

;! 

3S 

ag 

30 
3" 

24-  3S 
a  8.  40 
2.  +6 
6.  5. 

44 
"7 
SO 

28 

8.     I..,.     , 

9 

7 

a8 
29 
30 
i> 

0 

26.     2.   la 
0.     7.  45 
4.  13.   18 
8.   .8.  so 

•3 

'4 
14 
*4 

:o 

In  the  Months  January  and  FEflnUAiiY  of  a  BiflexiUe  Year,  fubtraft  i  from  lie  given  Day  of  the  Month. 

TABLES  OF  MERCURY. 


TABLE    III.      Mem  Motion  of  Mercury  for  Days. 

!? 

APRIL. 

s 

> 
"1 

s- 

5- 

MAY. 

1 

> 
1" 

r 

1 
%. 

V 

1 

i- 
f 

JUNE. 

i 

5' 

f 

1- 

Mot 

Long, 

Moi.  Long. 

Mot.  Lonj. 

..       D 

M.      i. 

SBC 

(EC 

>.      D.      M.      5. 

=  .c 

.EC 

,.        D.       «.      .. 

..c 

3 

0.     12 
0.     16 

24.    23 

39.  ss 

3S.  2"* 

'4 
"4 
14 

~ 

I 
3 
3 

4.   15.   .0.  39 
4.   19.   16.   12 
4.  2}.  ai.  45 

'9 
19 
'9 

'4 
'S 

3 

8 
8 
9 

2a.     a.  39 
26.     8.      1 
o-   13-  3+ 

24 

18 
18 

4 

i 

0.    34 
0.   26 

41.     0 
46.  33 

53.     6 

14 
IS 
"S 

4 

1 

4.  27.  27.   17 
J.      I.  3^-   S« 

5.  5-  38.  23 

'9 
'9 
19 

•S 

4 

9 
9 
9 

4.    IQ.      6 

8.  24.   39 
13.  30-    'i 

«4 
"4 
34 

18 
'9 

'9 

7 
8 

9 

I.     6 

S7-  38 

'5 

11 

9 

S-     9-  43-  5! 

5.   13.  49-  37 
S-   '7-  SS-     0 

30 

1! 

I 

9 

9 
9 
9 

16.  35-  44 
30.  4'-   "7 

34.  46.  49 

'4 

'9 
'9 
•9 

lO 

I.  19 
1.  2J 
I.  37 

14.   .6 

.9-48 

25.    3t 

16 

I'? 

20 

16 
16 

16 

12 

9 

28.  52.  33 
2-   57-  54 
7-     3-  27 

'9 
'9 
'9 

13 
'4 

i6 

M 

S.       I 

3.     5 
3.     9 

30.    53 
36.    26 

41.   59 

>6 
16 
t6 

'3 

'J 
'4 
'5 

6.     +.   ,7.   .0 
6.     8.  22.  43 
6.   ,2.  28.   :s 

^? 

16 
16 
16 

13 

'4 

10 

ir.     8.   S9 
15.   14.  3s 
19.  20.     ; 

"9 

20 

3.  13 
2.   :7 

47-  31 
S3-     4 
53.  36 

16 
16 

'3 
'3 

'3 

16 
'7 
iS 

6.   ,6.  33.  48 
6.  20.   3g.  30 
6.  34.  44.   53 

:; 

16 
16 
16 

l6 
'7 
18 

10 

23-  a;.  37 

37.   3'-    lo 

1.   36.  43 

26 
36 

26- 

'9 

2.  26 

3.  0 
3-     4 

4.     9 

9.   41 

15.    14 

'7 
'7 
17 

13 
'J 

19 

6.  28.   50.  25 

7.  3.    55.    58 

7-     7-     1-  31 

?i 

'7 
'7 
'7 

'9 

20 

JI 

5.  4--   IS 
9.  47-  47 
13.   sj.  20 

26 
26 

27 

SO 

23 

»3 

14 

3-     8 

3.     13 

3.     16 

so.  46 
26.  19 
31.  52 

17 
J? 
18 

'3 
'3 

14 

23 

23 
24 

7-  'I.     7.     3 

7.    15.    13.   36 
7.   19.   18.     8 

" 

'7 
'7 
'7 

a3 

3^ 

27 

jl 

'7-  58-  S» 
26.     9.   57 

37 

a? 
37 

31 

2S 

36 

»7 

3.    20 

3-  34 
3.  =8 

37-  a+ 
4*-   57 
4b.  29 

18 
18 

iS 

'4 
'4 
14 

26 
27 

28 
29 
30 
31 

7.  33.  23.  41 

7.  37.  29.   13 

8.  ..  34.  46 

23 
=3 

"7 
•7 
17 

0 

0.   15.   30 

4.   31.      5 

8.  36.  35 

»7 

31 

29 

30 

4.     2 
4.     6 
4.  n 

54.     1 
S9-   34 
S-     7 

18 

'4 
'4 

'4 

8.      £.  40.    18 
8.     9.  4;.   51 
8.   13.  St.  24 
8.  17.  5fi.  5& 

23 
=3 

18 

18 

18 

28 

»9 
30 

0 

13.  32.     8 

16.  37.  40 

20.    43.     13 

28 

28 
z8 

21 

TABLES   or   MERCURY. 


TABLE    HI.      Mean  Motion  of  Mercury  for  Days. 


1 


JULY. 


Mot.  Long. 


34.  48.  45 

23.  54.   ii 


I.  38.  39 
S-  44-  " 
9-  49-  44 


o.   17,  a6 
4.  22.  59 


4.  II. 


4.  15-   '8-  24 

4.  19.  23.  57 

4.  23.  39.  30 

4.  a?.  35.     a 


I.  40-  3S 
S-  46-     7 


8.  30.  sB 
12.  36.  o 
16.  41.  33 


17.   36-  58 
1.  4z.  31 


.   15.  46 
■  2'-   '9 

.  36-  51 


SEPTEMBER. 


Mnt.  Long. 


S-   39 
16.  44 


15.  22.   17 
19.  37.  50 

23.    33.    22 


:;.  38-  55 
1.  44.  27 
5.  50.    o 


4.  28.  48 
8.  34.  20 
12.  39.  53 


20.  50.  sa 
24.  56.  30 


TABLES   OF  MERCURY. 


TABLE    IIL      Mean  Motion  of  Meixmry  for  Days. 

1 
3, 

OCTOBER. 

> 

1 
f 

a 

Z 

1 

■J 
2, 

1 

2 

NOVEMBER. 

S 

f 

z 

DECEMBER. 

1 
> 
I 

S 
2 

1 

Mot.  Long. 

Mot 

Long. 

Mot.  l^ng. 

,.     D.      u.     >. 

xc. 

SEC 

t.     0 

-,,:. 

.EC. 

.       n.     M.     5. 

■  .c. 

«c. 

I 

t.    11.    l8.    4. 

I.   IS.  24-   '1 
1.   19.  29.  46 

42 
42 
43 

33 
33 
31 

3 

26 

'.in 

tt.  j; 

\7 
47 
47 

36 
36 
36 

3 

3 

9,  20.   56.  47 
9.  35.     3.   19 
9.   2g.      7.    52 

40 
40 
40 

4 
1 

1.  23.  3S-   '9 

I.  a?.  40.   51 
s.      I.  4^-  aj 

43 
+3 
43 

33 

3J 
33 

4 
1 

4 
8 

27.     8 
32.  40 
38.    .3 

47 
48 
48 

37 
37 
37 

4 

S 
6 

10.      3.    .3.  24 
.0.     7.  .8.  S7 
10.  11.  24.  30 

40 
40 
40 

7 
9 

a.     5.  51.  56 
2.     9.  S7-  29 
J.  14.     3.     I 

43 
43 
44 

33 
33 
34 

I 

9 

16 

43.  45 
49-   -8 
54-  50 

48 
48 
48 

37 
3- 
37 

7 
8 
9 

10.  15.  30.     3 
10.  19.  35.  3; 
10.  23.  41.     7 

S3 

!3 
S3 

4> 
4' 
41 

lO 

3.   18.     8.   34 
a.  12.  14.     6 
3.  26.   (9.  39 

44 
44 
44 

34 
34 
34 

1? 

39 

3 

0.  35 

5-  56 
II.  38 

48 
49 
49 

37 
37 
37 

10 

10.  37.  46.  40 

11.  I.  52.  la 
"-     5-  57-  45 

S3 
53 
S3 

4' 
4' 
41 

•3 
'4 
'5 

3.     0.  25.   11 
3.     4.  30-  44 
3.     8.   36.   .7 

44 
44 
44 

34 
34 

34 

'3 

14 
'S 

7 

1; 

17.     1 

32.    33 

28.     6 

49 
49 
49 

38 

38 
36 

'3 
'4 
•5 

II.  10.     3.  17 
II.  14.     8.  so 

...     .8.     14.    23 

S3 
S4 
54 

4> 
4" 

4' 

i6 

3.   11.  4'-  49 

3.     16.    47.    23 

3.  20.   52.   54 

4; 
4S 

4S 

34 
35 
35 

16 

>7 
18 

7 

7 

'9 
23 

33.38 

39-   " 
44-  43 

49 
49 
SO 

ii 

.6 

II.  23.   ig.   55 
II.  26.  35.  38 
0.     0.  3 J.     0 

54 
54 
54 

4» 

4a 
42 

'9 
11 

3.  34.   58.  27 

3.  39.     3.  59 

4.  3-     9-   3* 

4! 
4; 
45 

35 
3S 

^9 

21 

8 
8 
S 

5 

SO-  16 
55-  49 

5° 

38 
38 
39 

'9 

0.     4.  36.  33 
0.     8.  4=-     S 
0.   .2.  4;.  38 

54 
55 
55 

4» 
43 
41 

11 

»4 

4.     7.   1;.     4 

4.    n.  ao.   37 

4.   I,-.  26.  .10 

45 
46 
46 

3S 
35 
35 

33 
24 

8 
E 
8 

14 
18 

6.   54 

13.    36 

■7-   S9 

SO 

39 
39 
39 

=3 
24 

0.   16.   53.   10 
0.  so.  58.  43 
0.  25.     4.  16 

55 

55 
55 

42 

4a 
4* 

•  7 

4.    ig.   3T.   42 
4-  =3-   37-   IS 
4.  2;.  42.  47 

46 
46 
46 

3! 

11 

27 

8 

9 
9 

a6 
0 
4 

33-   31 

29.     4 
34.   j6 

5' 
5' 
5" 

39 
39 
39 

"1 

27 

0.  39.     9.  48 

1.  3.  15.  21 
..     -.  30.  S3 

55 
SS 
5' 

43 
43 
43 

a8 

•y 

-to 

J.      1.  43.  20 
5-     S-  S3-  S^ 
J.     9.   Sg.  3; 
J.  14.     4-  S7 

46 
47 
47 
47 

3<) 

38 
39 

30 

9 
9 
9 

8 
16 

40.     9 

45.  4» 
51.   14 

S' 

SI 

40 

40 
40 

28 
29 
30 
31 

[.  II.  36.  26 
..  IS.  3..  s« 
1.    ig.   37.    31 
I.  S).  43.     3 

SIS 

43 
4J 
43 
43 
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TABLE   IV. 

Mean  Motion  of  Mercury  for  Hours, 

Minutes,  and  Seconds. 

Mot.  Long. 

Mot.  Long. 

Mot.  Long. 

f 

Min. 

,       ,- 

Min. 

.       vy 

D.     M.     S. 

Sec. 

Src. 

i,      /„ 

3 

» 

10.   14 
ao.  28 
30.  41 

a 
3 

I 

to 

S-     "7 
S-    »7 

s-   38 

4 

1 

o 

40-  SS 
ji.     9 
1.  aj 

4 
1 

0 

S-     ,8 

7 
9 

11.  37 
ai.  ji 
!'■     S 

I 
9 

6.     18 
6.     ag 
6.     39 

lO 

ti 

4a.  i8 
Sa.  3? 
a.  46 

10 

6.     49 

6.  59 

7.  JO 

13 
•5 

13.     0 

''■  'J 
33.  aS 

'J 

14 
'5 

7.     30 
7.     30 

7.     40 

i6 

11 

43-  4a 
S3-  SS 
4-     9 

16 

8.     1, 

'9 

31 

14.  a3 
=4-  38 
34-  S» 

'9 
30 

31 

8.     at 
1% 

22 
33 

«■     S 
SS-  '9 

S-  3» 

33 

»4 

8.  s. 
9-      a 

9.  la 

•7 

4.     16 
4.    a6 
4.     36 

9.    as 

9t    33 

9-     43 

«8 
19 
30 

4.     46 

4-  57 

5-  7 

i 

9-     i3 

.0.       4 
to.     14 
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TABLE  V.     The  Equation  of  the  Orbit  of  Mercury  for  every  Degree  of  Anonuly, 
fuppofing  the  Mean  Diflance  to  be  38710,  and  Excentricity  79855,4. 


AfccuMENT.     Mian  Anomaly  of  Meriury. 


J9.  36 
J9-  "' 
58.  46 


2.  56. 


3-  J4-  S4 
J.  s*.  i« 
4.   13.  40 


7-  24.  47 

7-  43-  34 
«■     '■  '7 

8.  ao.  56 
S.  J,.  30 

8-  57-  59 


Sig.  XI.+ 


DiSer. 


")■  33 
19.  32 
19.  31 
19.  39 
19.  28 
19.  26 


19.  14 

19.     12 


18.  J9 
,8.  « 


.8.  4; 
.8.  43 


9.  52.  s6 


■  29.  34 

■  45-  4S 
.     1.  46 


17.  32.  48 
17.  46.  53 

sig.xi+~ 


17. 56 

17.  so 
'7-  43 
17-  37 


.7.     9 

17.  1 
16.  S3 

'!■  ■" 

.6.  37 
16.  38 
16.  30 
16.  II 
16.     I 

15.    S3 

'!•  43 


Sif.  II- 


■  46-  S3 
.    o.  46 


Sig.  IX.+ 


Differ.    I 


L= 
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TABLE   V. 

Equation  of  the  Orbit  of  Mercury. 

Argument.     Mean  Anomaly  of  Mercury. 

S 

e.  HI- 

Di/Ter. 

Sig.  IV.- 

Direr. 

Sig.  V.- 

r>i«ir. 

~ 

»■ 

D.        M.       S. 

„.    .. 

D.     u.    .. 

H.      S. 

D.     „.     .. 

83 

23 

SS.  16 

11.  i3 
IS.  s= 
ao.     3 

S-  39 

t;i 

4-  34 
4.  n 

3.  48 
3.  as 
!■    a 
a-  37 
a.  14 

aa.  45.  aS 
aa.  37-  !» 
aa.  ag.  40 
aa.  ao.  58 
aa.  II.  43 
aa.     1.  57 

7.  38 

8.  10 

8.  4a 

9.  45 

10.  ao 

'Hi 

11.  S9 

13.    3J 

14.  55.  II 
14.  30.  ss 
14.     6.     9 
13.  40.  SJ 
13.  15.     7 
■  a.  48.  sa 

a4.  16 

a4.  46 

25.  16 

26.  43 

27.  II 

28.  29 

JO 

11 

37 
26 

8 
9 

to 

33 

»3 
23 

23 
21 

jj.  s; 

.7,  ,6 

30.  18 

!'■  S! 
3S-     9 

ai.  SI.  37 
ai.  40.  44 
ti.  a9.  18 

ai.    4.  46 

la.  aa.     , 
II.  S4-  58 
II.  27.  ai 
10.  S9-  17 
10.  30.  48 

24 
33 
22 

2[ 
20 

I.  48 
1.  a4 
0.  S9 
0.  33 
+0.     6 
-0.  ao 

.3.     6 

13.  41 

14.  14 
14.  49 

a8.  S3 
29.  16 

29.  3, 

30.  I 
30.  a  I 
30.  40 

'  + 

23 

3J 

36-  S7 

38.  2, 

39.  20 
39-  S3 

ao.  51.  40 
ao.  37.  59 
ao.  a3.  45 
ao.    8.  56 

10.     I.  55 
9.  sa.  39 
9.     3.     0 

16 

'S 

39-  59 

19-  !3.  33 

■SS6 

8.    2.  38 

'i. 

:i 

!»3 
23 

39-  39 
38.  S3 
37-  39 

0.46 
I.  14 

I.  4a 
a.    9 
a.  3; 

■9-  37-  37 
19.  ai.    6 
19.    4.    0 

,6.  31 

.7.     6 

'AM 
.8.47 

7.  51.  58 
7.     I.    0 
6.  ag.  44 

30.  58 

31.  16 

H 

'3 

"» 

31 

35-  S7 

.8.  46.  a, 

5.  58.   la 

;.:{i 

:i 

ao 

33 

33.48 

18.  a8.     7 

5.  a6.  26 

10 

21 

23 

3,.  I. 

18.    ,.  .0 

19.  aa 
■9-  55 
ao.  a9 
ai.     3 
SI.  35 

4.  54.  a6 

<) 

22 

23 

28.     s 

3-  3S 

4-  4 

4-  34 

5-  4 

17.  49.  58 

4.  aa.  15 

32     1 

as 

33 
23 

3} 

24.  30 
20.  aQ 
"S-  Sa 

17.  30.     3 

3-  49-  sa 
3.   1 7-  ao 
*■  44-  39 

3a.  32 

32.  41 
33.48 

7 
6 

2? 

28 
2q 

23 

33 

10.  48 

!■  H 

59.  10 

Sa-  34 

6.  36 

7.  6 

16.  a6.  cb 
.6.     4.  48 
■  i-  4a.    8 
■)•  '8.  55 

aa.     8 
aa.  40 
as.  13 
as-  4', 

\'.  'li  58 
1.6.     I 
0.  33.     I 

32.  !3 

33.  S7 
33.    0 

4 
3 

iu 

22 

4S-  a8 

■  4.  55.  11 

° 

Sig 

.  VIII.+ 

Sif.  VII.+ 

Sig.  VI.+ 
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TABLE  Vr.     Logarithms  of  the  Diilancc  of  Mercury  from  the  Sun. 


Argument.     Mean  Anomaly  of  Mercury, 


Sig.  O. 


Logarithm 


9,668993 
9,668985 
9,668962 
9,668924 


9,668800 
9,668715 
9,668614 


9,668497 
9,66836; 
9,668218 
9,66805  s 


9,667877 

9,667683 
9,667473 
9,667247 


9,667006 
9,666760 
9,666478 
9,666191 


9,665887 
9,665568 
9,665233 

9,664883 


9,664517 
9,664134 
9,663736 
9,663324 


9,662895 
9,662450 
9,661990 

Sig.  XI. 


Sig   1. 


Logarithms 


9,66  [  990 
9.661514 
9,661022 
9,660515 


9,659991 
9,659452 
9,658897 
9,658326 

9-657739 
9,657:36 

9,6565.7 
9,655882 


9,655232 
9.654565 
9,653883 
9,653185 


9,652471 
9,651740 

9,650994 
9,650231 

91649453 
9,648658 

9,647848 
9,64702 ' 


9,646179 
9,645321 
9,644446 
9,643555 

9,642647 
9,641724 
9,640787 


Sig.  JL 


Logarithmi 


9,640787 
9,639832 
9,638663 
9.637875 


9,636872 
9.635853 
9,634819 

9,633768 


9,63270a 
9,631619 

9,63052 1 
9,629407 

9,628277 
9.637'3t 
9,625970 
9,624793 


9,613509 

9,612179 
9,610835 

9,609477 


9,608104 
9,606717 
9,605316 


955 

970 
987 


1066 
io8j 


1177 
"93 


1269 
.284 


'344 
'3S8 
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IS 


Logarithms 


o. 


o 
I 

2 

3 


4 

5 
6 

8 
9 

lO 

II 

12 

H 

16 

18 

— 

20 
21 
22 
23 

24 

:i 

a? 

28 
29 
30 


Argument.     Mean  Anomaly  of  Mercury. 


Sig.  III. 


Logarithms. 


9,605316 
9,603901 
9,602472 
9,601029 


9»599S73 
9,598104 

9,596622 
9»595ii»7 


9,593620 
9,592101 
9,590569 
9,589026 


9*58747^ 
9,585906 

9,584329 
9>S8a743 


9,581146 

9*579539 

9*5779*3 
9,576298 


9,574664 
9,573022 

9*571373 
9*5^9717 


9,568054 
9,566386 
9,56471a 
9,563033 


9*561349 
9,559662 

9*55797* 

Sig.  vm. 


DifFcr. 


1415 
1429 

1443 
1456 

1469 
1482 

H95 

1507 

1519 
1532 

»543 

1554 
1566 

*577 
1586 

1597 

1607 
1616 
1625 

1634 

1642 
1649 
1656 

1663 

1668 
1674 
1679 

1684 

1687 
1690 


Sig.  IV. 


Logarithms. 


9*55797* 
9,556280 

9,554586 

9,552890 


9*5S"95 
9,549500 

9*547807 
9,546116 


9,544428 

9*54*743 
9,541064 

9*539390 


9*5377*3 
9,536063 

9*53441* 
9*53*770 


9*53"39 
9,529521 

9*5*7915 
9,526323 


9,524746 
9,523186 
9,521644 
9,520120 


9,518615 
9,517131 
9,515670 

9*514*33 


9,512821 

9»5»H35 
9»5'OQ77 

Sig.  VII. 


DifFer. 


692 
694 
696 

695 

695 
693 
691 

688 

685 
6^9 
674 

667 

660 

642 

631 

618 
606 

59* 

577 

560 

54* 
5*4 

505 

484 
461 

437 
4x2 

386 
358 


Sig.  V. 


Logarithms. 


9,510077 

9*508747 

9*507447 
9,506179 


9*504943 
9,503742 

9*50^575 
9,501445 


9*500353 
9,499299 

9,498285 
9*497313 


9,496383 
9,495496 

9*494654 
9*493857 


9*493107 

9*49*404 

9*49' 749 
9,491144 


9,490589 
9,490085 
9,489632 
9*489*30 

9,488880 
9,488584 
9*488341 
9,488152 


9,488017 

9*487935 
9*487907 

Sig.  VL 


Differ. 


1330 
1300 
1268 

1236 

1201 
1x67 
1130 

1092 

1054 
1014 

97* 

930 

887 
842 

797 
750 
703 

655 
605 

555 

504 

453 
402 

350 

296 
243 
189 

135 

82 
28 


D. 

30 
29 
28 

*7 

26 

*5 
24 

23 

22 
21 
20 

18 

17 
16 

J5_ 

14 

13 
12 

II 

10 

9 
8 


6 

5 
4 
3 

2 
I 
o 


»4 
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TABLE  VII.     Redudion  to  tlie  Ecliptic  both  m  Longitude  and  Diilancc< 


Argument. 


O 


o 
I 

2 

3 


4 

5 
6 


7 

8 


lO 

II 

12 


13 
14 


i6 

'7 
i8 


^9 

20 
21 


22 

*3 
^4 


as 

26 

27 


28 
29 

30 


TA^  Longitude  of  Mercury  minus  the  Longitude  of 
the  Node. 


Sig.  O.- 


Sig.  VJ.- 


M.   8, 


0.  O 

o.  26 

o.  53 

1.  !20 


1.  47 

2.  13 
2.  39 


3.    S 

3-  31 
3.  57 


4.  23 
4.  48 
5-  13 


5- 
6. 


37 
I 

6.  25 


6.  48 

7-  II 
7-  33 


7-  54 
8.  14 

8.  34 


8.  53 

9.  12 
9.  31 


9.  50 
10.  7 
10.  23 


10.  39 

10.  54 

11.  7 


Sig.  XI. + 


Sig.  V.+ 


Sab. 

from 

Log. 


o 
I 

4 
9 


16 

^4 
35 


48 
62 

79 


98 
118 
140 


164 
189 
216 


246 
a,yy 
309 


343 
378 

415 


454 
493 
534 


622 
667 


7^1 
760 

808 


Sub.  from 
Log. 


Sig.  L- 


Sig.VIL- 


M.   S. 


I-  7 

I.  20 

I.  32 
I-  43 


1.  S4 

2.  4 
2.  13 


2.  21 
2.  28 
2.  34 


2.  40 
2.  45 
2.  48 


2.  50 
2.  51 
2.  52 


2.  51 
2.  50 
2.  48 


2.  45 
2.  40 

*•  35 


2.  29 
2.  22 
2.  15 


2.  6 

I.  56 
I.  45 


I-  35 

I.  22 

I.  9 


Sig.  X.+ 


Sub. 
from 
Log. 


808 
858 
908 

9^9 


lOlI 

1063 
1118 


1 1 72 
1226 
1281 


1337 
1392 

1448 


1506 
1562 
1619 


1675 
1731 
1788 


1845 
1901 

1957 


2012 
2066 
2120 


2173 
2227 
2280 


2332 
2382 
2432 


Sig.vin.- 


Sig.  IV. + 


Sub.  from 
Log. 


Sig.  II.- 


M.      8. 


II.  9 
10.  56 
10.  41 
10.   26 


10.      9 

9-  53 
9-  34 


o.  16 
8.  57 
8.  37 


8.  17 
7.  56 

7-  34 


12 


7 
6.  50 

6.  27 


6.     3 

5-  39 
5.  15 


4.  50 

4.  25 

3-  59 


3.  14 
3.  8 
2.  41 


2.  15 
1.  47 

I.   2lI 


o.  54 
o.  27 
o.     o 


sig.  IX. + 


|lsig.in.+ 


Sub. 
from 
Log. 


2432 
2480 
2528 

^574 


2621 
2665 
2708 


2749  « 

2789 

2829 


2867 
2903 
2937 


2969 
3000 
3030 


3058 
3084 
3108 


3130 
3151 
3x69 


3186 
3201 
3213 


3224 

3^33 
3240 


3^45 
3248 
3249 


Sub.  from 
Log. 


30 
29 

28 
^7 


26 

as 

^4 


»3 

22 

21 


20 


17 
16 

IS 


14 

13 

12 


II 

10 

9 


8 

7 


5 

4 
i 


2 
I 
o 
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TABLE   VIII.     Heliocentric  Latitude  of  Mercury. 


., 


Argument.     The  Longitude  of  Mercury  minus  the  Longitude  of  the  Node, 


o 
I 

2 

3 


4 

5 
6 


7 
8 


10 
II 

12 


13 

^5 


16 

'7 
18 


19 

20 

21 


22 
23 

^4 


25 
»  26 

^7 


28 
29 
30 


Sig.  O.  N. 


Sig.  VI.  ^. 


D.      M.    8. 


O.  O.       O 

o.  7.  18 

o.  14.  37 

O.  21.    55 


o.  29.  13 
o.  36.  31 
o.  43.  48 


o.  51.    4 
o.  58.  19 

^-     5-  53 


I.  12.  4S 
I.  19.  56 
I.  27.     6 


I.  34.  15 
I.  41.  22 
I.  48.  27 


1.  55.  31 

2.  2.  33 
2.     9.  32 


2.  16.  27 
2.  23.  20 
2.  30.  10 


2.  36.  58 
a.  43.  44 
2.  50.  26 


2.  57.    6 

3-     3-  43 

3.  10.  16 


3.  16.  46 
3.  23.  13 
3.  29.  37 
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7- 


8 
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8 
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6 
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6.  24 


Sig.  I.  N. 


Sig.  VI  r.  S. 


D.     M.     8. 
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3.  29.  37 

3-  35-  57 
3.  42.  12 

3.  48.  23 


3.  54.  29 

4.  o.  30 
4.     6.  28 


4.    I2«   22 
4.    18.    II 

4-  23-  Si 


4-  29-  35 
4.  35.  10 

4.  40.  40 


4.  46.  4 
4.  51.  23 
4-  5^-  37 


5-     I-  45 
5.    6.  48 

^.  II.  46 


J.  16.  38 
5.  21.  24 
5.  26.     4 


5.  30.  38 
5.  3^  6 
5.  39.  28 


S-  43-  45 
5.  47.  56 

5-  5a-    o 


5-  55-  57 

5-  59-  47 
6.     3.  30 

Sig.  X.  S. 

Sig.  IV.  AT. 


6.  20 
6.  15 
6.  II 

6.     6 
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5' 

5- 
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S4 
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5-  40 

5-  35 

5.  30 
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5.  19 

5.  14 

5.  8 
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4-  5« 
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7- 
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6. 
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0 
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18 

6. 
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29 

6. 
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3a 
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6. 
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28 
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6.  37.  I 
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6.  45.  37 


6.  47.  27 
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6.  50.  47 
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6.  54.  47 

6.  55.  52 

6.  56.  49 

6.  57.  39 


6.  58.  23 
6.  58.  59 
6.  59.  26 


6.  59.  45 

6.  59.  56 

7.  o.    o 
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M.     S. 


3.  37 
3.  30 


3- 

3- 

3- 
3- 
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18 
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3 

56 


2.  49 
2.  42 

*•  35 

2.  27 
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2.  13 

2.     5 
I.  58 

I.  50 

I.  44 
I.  36 

I.  28 

I.  20 
I.  12 

'•    5 

o.  57 
o.  50 

o.  44 

o.  36 
o.  27 

o.  19 
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tn 
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28 
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8 

/ 
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TABLE 

!.     Epochs  of  the  Mean  Longitude  of  ^'enu?, 

Mean  Long. 

Aphelion. 

Node. 

,...!. 

S        D        M        S 

3       D       M      a 

1       b       M      ■ 

Nat.  J.  C.         o 
1400 

IJOO 

S.  28.  29.   .0 
0.   17.  42.    10 
2.  27.   51.   10 
9.   16.  44.   10 

9.   14.     8.   13 
9.   15.  39.   13 
10.     J.   12.   13 
10.     4.   3j.   ,2 

1.  39.  33.     9 

2.  0.   13.  4, 

2.  11.  35.  39 

3.  13.    .7.      9 

B.  N.  3.       i6oa 
C                  1-00 
B.                 Tio 
B.                1 760 
B.              .;So 

J.  19.  Si.  S2 
10.     7.  33.  4S 
10.  15.  ij.  58 

4.    ly.     4.   34 
10.  22.   ss.   .0 

10.     s.  54.  13 
10.     7.  15.  12 
10,     7.  46.  ]6 
10.     8.     3-  48 
10.     8.  20.     0 

3.  13.     8.  48 

3.    14.      0.   38 
3.    14.  JI.      8 
J.  14.  31.  »8 

2.    14.   41.    48 

.786 
1787 
B.                .788 
.,85 
.7,0 

7.  23.  .6.  16 
3.     ».     3.  46 
10.  24.  27.  34 
6.     9.  14.  54 
1.  34.     3.  34 

10.     8.  .J.  S2 
10.     8.  35.  40 
10.     8.  36.  29 
10.     8.  27.  17 
10.     8.  38.     6 

2.  14.  44.  54 

3.  14.    45.    35 

2.  14.  4i.  56 

3.  14.    46.   37 

3.  14.  4'-  58 

1791 
B.               179a 
"793 
■794 
"79S 

9.     8.  49.  54 
4.  33.  13.  3" 
0.  10.     1.     1 
7.  ^4.  48.  31 
3.     9.  36.     1 

10.     8.  38.  sj 
10.     8.  39.  43, 
10.     8.  30.  33 
10.     8.  31.  30 
10.     8.  32.     9 

3.    14.    47.    29 

2.  14.    48.      0 

3.  14.    48.    31 
3.    14.   49.      3 
3.    14.    49.    33 

B.  .796 
>797 
1798 
»799 

C.  1800 

10.  3S.  S9.  38 
6.  10.  47.     8 
1.  25.  34.  3S 
,.  .0.  33.     8 
4.  3(.     g.   38 

10.     8.  33.  58 
.0.     8.  33.  46 
■0.     8.  34.  3S 
10.     8,  35.  33 
10.     8.   36.   13 

3.    14.    SO.      4 
3.    14.    JO.    55 

i.  14.  51.     6 

3.    14.    51.    37 

a.  14.  S3.     8 

1801 
1802 
.80) 
B.               .804 
1805 

0.     ,.  57.     8 
7-  34.  44.  38 
3.     9-  33.     7 
10.  3s.  55.  4) 
6.  10.  43.  15 

10.     8.  37.     . 
10.     8.  37.  49 
10.     8.  38.  38 
10.     8.  39.  36 
10.     8.  40.  IS 

3.  14.  S3.  39 
3.  14.  53.  10 
3.  .4.  S3.  41 
3.   14.   54.   13 
3.  14.  54.  43 

1B06 
1B07 
fi.               1S08 
.809 
.810 

1.  35.  30.  45 

9-  >°-  '»■  'S 

4.  36.  41.  53 
0.  11.  39.  33 
7.  26.   16.  53 

.0.     8.  41.     3 
10.     S.  41.  53 
10.     8.  43.  40 
10.     6.  43.  39 
10.     8.  4t.  .« 

2.  14.  ss.  14 

3.  14.  55.  45 

2.  14.  55.  lb 

3,  14.  56.  47 
2.  14.  57.  .8 

i8i( 
B.                1812 

3.   11.     4.  33 
10.  37.  27.   S9 
6.  13.  15.  39 
1.  37.     3.  S9 
9.  11.  SO.  39 

10.     8.  4S.     6 
lo.     8.  45.  55 
10.     8.  46.  ,3 
10.     8.  47.  33-  ■ 
10.     8.  48.  3. 

3.  14.  !7.  49 
2.  14.  S8.  30 
2.  14.  58.  51 

2.  14.    59.  33 

3.  14.  59.  53 

B.                 181& 

.819 

B.               1810 

4.  38.  14.     7 
0.  13.     1.  36 
7.  37.  40.     6 
3.  13.  36.  36 
10.  39    0.  14 

10.    8.  49.    9 
10.     8.  4,.  s8 
10.     8.  50.  46 
10.     8.  5,.  3S 
10.     8.  53.  24 

3.    15.      0.   34 
3.    15.      0.    Si 
3.    15.       1.   ,i 

3.  15.     I.  57 

3.    15.      3.    28 
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II.     Mean  Motion  of  Venus  for  Tears. 
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Mot.  in  Long. 

Mot.  Aptielioii 

Mot   Node. 

TBAJIJ. 

«.      ».      M.     .. 

D.       *..     .. 

S.       M.     9. 

! 

7.   14.  47-   30 
5.  29.  35-     0 

10.    1+.    21.    30 

0.       0.    49 

t  1: 11 

0 

° 

3" 
33 

B.         4 

1 

6.     0.  46.     7 
'■   «S-  33.  3? 
9.     0.  ai.     7 

0.    3.  14 
0.    4.    3 

0.      4.    S3 

0 

3 
3 

4 
'1 

B.          I 
9 

4.  IS-     8.  37 
0.     1.  32.  1  + 
7.  16.   19.  4+ 

0.    s-  40 

0.      6.  ag 
0.      7.    ,7 

0 

3 

4 
4 

37 
8 
39 

B.        .a 

3.     I.     7.  14 
10.  tj.  54.  44 

6.       3.     18.    32 

0.     8.     6 
0.     8.   ss 
0.     9.  43 

° 

S 

4' 

'3 

'4 

..  .7-     S-  S' 
9.     I.  S3.  3. 
4.  16.  40.  5 1 

0.   10.  33 
0.   11.  30 
0.    13.      9 

° 

6 

7 
7 

43 
•4 

4S 

B.        i6 

0.    3.    4.  39 
7.  17.  SI.  59 
3.    a.  39-  a8 

0.  14-  js 

° 

8 
8 
9 

16 
47 

B.  ;i 

40 

.0.  17.  36.  58 
6.     3.  so.  36 

0.     7-  4'-   »» 

0.  .|.  33 

0.  32.  34 

° 

% 

49 
20 

40 

60 
80 
100 

6.    M.   3..   48 

0.    IJ.   32.    34 

6    19.   13.     0 

0.  48.  36 
..    4.  48 

0 

3' 

20 
40 

300 
400 

1.     8.  26.     0 
7.  37.  39.     0 

3.    16.    52-      0 

3.  43.    0 

4.  3.    0 

J.  24.    0 

3 

43 

^1 

40 

600 
700 

9.     6.     s-     0 

3.  2S.   .8.     0 
10.   14.  3'-     0 

6.  4!.     0 
8.     6.     0 
g.  37.     0 

4 

18 

30 
40 

800 
900 
1000 

S-     3-  44.     0 

II.   32.    57.      0 

10.  48.     0 
12.     q.     0 
1).  30-     0 

6 

7 
8 

S3 

30 
0 
40 

1300 

..     ..  sj.     0 

7.  30.  36.    0 

2.     9.  49-     0 

It:  \l:  0 

'7-  33-     0 

9 

38 

20 
40 

1400 

IJOO 

8.  39.     2.     0 
3.   i§.   15.     0 

0.   3+.   30.      0 

.8.  S4-     0 
so,    15.     0 
37.     0.    0 

12 
17 

3 
SS 
13 

30 

TABLES    OT   VEKUS. 


TABLE    in.      Mean  Mulion  of  Venus  for  Duys, 

1 

JANUARY. 

> 

f 

i- 

1 
a, 
2: 

FEBRUARY. 

1 

> 

f 

1 

1 

MARCH. 

> 

Mot 

Long. 

Mot.  Long. 

Mot.  Long. 

..       D 

^£C. 

SEC. 

■  ■        D.        U.     (. 

.EC. 

.■c. 

1.       D.      H.    ■. 

..c 

•  >c. 

a 
3 

0.     3 
0.     4 

36.     8 

12.     16 
48.    13 

° 

0 

a 

3 
4 

1 

9 

I.  31.   16.  10 

I.    23.     52.     18 

1.  24.  28.  35 

3 

.  3-     6 
3.     7 
3-     9 

7.48 

43.  56 

30.     4 

8 
8 
8 

5 

S 
S 

4 

1 

0.     6 

0.   a 

0.     9 

24-  3' 
0.  39 
36.  47 

0 

..  26.     4.  33 

I.  27.  40.  41 

J.  29.   16.  49 

4 

1 

3.   10 

.  3-    ■» 
3.   14 

56.   .2 

8 
9 
9 

s 

1 

1 

9 

0.    14 

49.     a 
aj.   10 

a.     0.   52.  57 
a.     a.  19.     4 

2.     4.     s-  12 

7 
8 
9 

3-   'S 

til 

44.  3! 

6 
6 
6 

6 
6 
6 

lO 

0.  16 
0.   17 
0.   19 

t.  iS 

37.  26 

'3-  34 

10 

2.     j.  41.  30 
a.     7.   17.  28 
2.     8.  S3-  36 

6 

13 

3.  20 

3.    33 

3.  23 

32.  S9 
9-    7 
45-  '4 

'5 

0.    34 

49-  4' 
2S.  49 
■'■  57 

'3 
'4 

3.   10.  29.  43 
a.  13.     s-  S' 
2.  ij.  41.  59 

'3 
'4 
'S 

tu 

3.  28 

S7-  30 
33-  33 

6 

6     , 
6     ' 

[6 

'7 
1  18 

0.    3S 

0.  28 

38.     s 
14.   13 

50.    21 

16 

2.  15.  18.     7 
2.  16.  S4-  "S 
2.  18.  30.  33 

16 

'7 
t8 

4.    0 
4-     I 
4-     3 

9-  4* 
4S-  S3 

l\ 

1  '9 
ao 

I.     3 

36.    2S 
2.36 
38.    44 

'9 

30 

21 

3.  20.     6.  30 

2.    21.    4a.    38 

2.  23.    .8.  46 

>9 

4.     4 
4.     6 
4.     8 

S8.     9 

34-   >7 
.0.  as 

7 
7 

7 

'az 

43 
24 

I.    8 

'4-  S2 
ji.    0 

27.     7 

»3 

24 

2.  34,  54-  54 
a.  z6.  31.     a 
2.  38.     7,     9 

aa 

34 

4-     9 
4.   11 
4.    12 

46.  33 

23.    40 

58. 48 

7     ' 

7 

7 

'1 

1.  13 

3-  '5 

39.  13 

15.  31 

I 

2.  29.  43.   17 

3.  I.  19.  as 
3-    a-  SS'  33 

»7 

4.    14 
4.   16 
4.   17 

34-  S6 
11.     4 
47.   11 

7 
7 
7 

>8 
3' 

1.  14.  51.  39 
1.  16.  27.  46 
..    .8.     3-  S4 
I.   19.  40.     2 

4 

2 
3 
3 

>3 

J-     4-  3>-  4' 

i 

38 
39 

4.   19 
4.  20 

4.    22 

4. 34 

23-  "9 
S9-  »7 
35-  35 
11.  43 

'" 

7 

1 

8 

In  the  Month)  Janvaky  «ad  February  of  a  BtBcxlile  Year,  fubtraft  1  from  the  given  Day  of  the  Month. 
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T  A  B  L  E    III.      Mean  Motion  of  Venus  for  Days. 
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r 

APRIL. 

1 

> 

r 

2 
Z 

a 

1 

MAY. 

1 

> 

f 

I' 

f 

3- 

JUNE. 

1 

> 

r 

Mot.  Long. 

Mot.  Long. 

Mot.  Long. 

..      ».      M.     5. 

.« 

.HC. 

1.     0.     M.     5. 

sec. 

SBC. 

..        ..       M.      .. 

,.0. 

»EC. 

3 

4.  ss-  #7-  SO 
4.  ay.  23.   s8 
4-  39.     0.     6 

la 

8 

e 
s 

3 

6.  13.  ;,.  4; 
6.  IS.  37.  52 
6.  17.     4.     0 

16 
16 
16 

8 
8 
8 

S-  !'■  47 
!■     7-  St 
6.  44.     2 

20 
20 

'3 
>3 
■3 

4 

I 

8 
9 

;.     0.  36.  14 

5.       3.     13.    33 

5.     3-  48.   30 

ii 

8 
8 
8 

4 

1 

6.  18.  40.     8 
6.  30.  16.  16 
6.  31.   S3.   24 

16 

'7 
'7 

8 
8 
8 

8.  30.  10 

9.  56.  18 
■  ■.  32.  26 

21 

'3 
13 
'3 

;■     S-  a4-  37 
S-     7-     0-  4! 
5.     B.  36.   S3 

«3 

■3 
'3 

8 
8 
8 

9 

6.  23.  38.  31 
6.  25.     4.   39 
6.  a6.  40.  47 

'7 
'7 
■7 

8 
8 
8 

•1-     8.  33 
14.  44.  41 
[6.  ao.  49 

31 

'3 
13 
'4 

IX 

S.  10.  13-     I 

S-   'I-  49-     9 
S.  13.  3S-   '6 

'3 

'3 

8 
9 
9 

13 

6.  28.  16.  55 

6.  39.   S3.     3 

7.  I.  29.   10 

'7 

M 

II 
.3 

8 
8 
8 

■7-  56-  S7 
'9-  33-     S 
ai.     9.   la 

33 

'4 
'4 

'4 

'3 
'4 
»5 

5.  15.     I.  34 
S-   i6-  37-   32 
5.   18.   .3.  40 

'4 

9 
9 
9 

f3 
'4 

'S 

7.     3.     s-  '8 
7.     4-  41  ■  26 
7.     6.   17.   34 

.8 
18 
18 

'3 

8 
8 
8 

Ja.  4;.  30 

34.  a..  a8 

35.  57.  36 

22 

14 
'4 

'4 

'4 
'4 
'4 

1 6 

n 

i8 

5.   19.  49.  48 

S.  31.  3S.   S5 
S-  23-     a.     3 

14 
14 
'4 

9 
9 
9 

16 

7.     7-   53-  4a 
7-     9-  39-  SO 

7.  11.     s-  57 

18 
18 
18 

8 
8 
9 

37'  33-  44 
ag.     9.   5t 
°-  4S-  S9 

33 
33 

•9 

S.  34-  38.   M 
S.  36.   14.   19 

s-  »r-  so-  »7 

14 

9 
9 
9 

'9 

7.  12.  43.     s 
7.  14-  18.  13 
7.  15.  S4-  3' 

18 
'9 

'9 

9 
9 
9 

3.    33.       7 

3.  S8.  .s 
S-  34-  'S 

2} 

'4 
■5 

's    ■ 

33 

=4 

5.  39.  26.   34 

6,  I,     s.  43 
6.      3.    38.    50 

'S 

lo 

33 
33 

34 

7.  17.  30.  39 
7.   19.     6-   36 
7.  20.  43.  44 

'9 
'9 
<9 

9 
9 

9 

7-  '°-  30 
8.  46.  38 
.0.  33.  46 

23 
33 
23 

'S 
'S 

a? 

6.     4.    (4.   58 
6.     (,.  5..     6 
6.     7.  37.   13 

'5 
r6 

r 

2> 
36 
37 

38 
39 
30 

3' 

7.   32.    18.    S3 

7.  33.  ss-    0 
7.  25.  31-     8 

•9 
"9 
30 

.3 

9 
9 
9 

■■•  i8.  S4 
13.  3!.     a 
■  J.  11.   .0 

33 

S4 

'S 

■I' 

38 

39 
30 

6.     g.     3.  31 
6.   10.   39.  39 

6.   13.   15.   37 

16 

16 
16 

10 

7.  37.     7.  IS 

7.  38.  43.  33 

8.  0.   19.   3: 
8.     ..  s;.   39 

io 
2q 

'i 

30 

9 
9- 
9 

16.  47.  17 
iB.  33.  35 
■9-  S9-  33 

1: 

>i 
■s 
•s 

■ 

TiSl?.-:    Of   VESL'-. 


i 

T  A  i  :.  i    :  :        ),L=a  M.^-.^  :c  Vcj  :>  Z)«-.;. 

■   f 

2 

---             ^ 

f       ? 

1      r 

i-'^.i-T. 

f 

5 

SETTEMBER. 

S 

> 

s 

JC.i-I             5 

Mx.^_E. 

= 

2 

3- 

Mot  Long. 

1-          ?.          ^.          . 

*" 

K.    J.     X.   ^     '  iiz-im^ 

•-     "■    "•    *■ 

..c 

ilC. 

'  ;    i:  ^-  :-:  -    i:   - 

-.1         ii      :i 

■  i    '■  ■>•  s;-  4S 

3L 

U:  iE:^;::    l;   : 

I              :-    .3.  i;        sc 

4  1      1.     5.  44.     8 

;      I.    :-  ao.  16 

6         I-     8.  56.  14 

al 

:?  ii:;   i;    ? 

=  .:.  II!  ii!  ii  ■  n 

=  * 

I 
9 

I.   10.  3a.  32 
..   12.     8.  40 
I.   13.  44-  47 

ai 

;; 

:j.       :.    .:.      -         W         ? 

4 

10 

13 

I.  i;.  30.  5s 
I.  16.  57.     3 
I.  18.  33.  II 

33 

a 

:::.   ::.  w     *        i-         :; 
:s-   :;.   ;;.  iz        tr 

-.^        i.     :.     5-  34. 

-•* 

^9 

'3 

I.  20.    9.  19 

I.  ai.  45.  26 
1.  23.  31.   34 

33 

'*    ;:■  '•"  ■:?  -«     '-    ' 

!s  ■    ic!  ii!  *"i   ;':        i?      :- 

i^ 

'9 

(.  s+.  57.  43 
1.  a5.  33.  so 
..  28.    9.  58 

23 

14  ■    li.  ic.   ir.      :         .:■ 
21  '    ;o.  ;:-   :t.    i.-         -* 

i^    S;i:t!:!I 

::      ;3 

-' 

1.  39.  46.     s 

2.  1.  13.  13 

3.  a.  58.  21 

11 

33 

22  i    i;.  ;;.  :4.  -j        ;- 
J4  t    lo.  sS.  in.  4o         =7 

;I 

I.  li'.  't\  il 

5:      10 

1+ 

2.     4-   34-  29 
a.     6.   10.  37 
a.     7.  46.  44 

35 
li 

'i 

^7 

1..    o.    =.  48      a; 

iS 

;o 

0.  it.  *S.  5d 

0.    3=.    Ji-      6 

3= 
5a 

;» 

11 

a; 

3.    9.  "■  sa 
a.  10.  59.     0 

2.   ta.  35-     8 

36 
36 
36 

iil 

...     H.     y  =7        -S 
11.     .).    ly.    3%          28 

>S 

18 

18 

3' 

0.  =4.  3'-   '4 

0.  26.     ;.  a  I 
0.  ar-  43-  =9 
0.  39.   19.  37 

3= 
33 

3f 

aS 
a9 
30 

3.   14.   II.    16 
a.  15.  47.  33 
2.  17.  33.  3< 

36 
36 

»3 

-        ■ 

■^™" 

~~ 

TABLES   OF    VENUS. 


TABLE 

IV. 

Mean  Motion  of  Venus  for  Hours,  Minnies,  and  Seconds. 
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TABLE  V.    Equation  of  the  Orbit  of  Venus  for  1 780. 
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The  greateff  equation  diminiihes  25''  in  100  years.    The  others  are  proportional  arthe 
rate  of  o",5  for  a  minute. 
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~  -  2  ^  2.  VJ.    Logarithms  of  the  Diftance  of  Venus  from  the  Sun  for  1 780. 

.iAi'.  MtsT.     Mean  Anomaly  of  Venus. 
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0.  0 

10 

1.  0 

=0 

ir.       0 

III.  0 
10 

10 
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'3 
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4 

1 
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It 
13 
'J 
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'7 
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*o 
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34 
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»s 
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9,860338 

* 
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9,861493 

9,86.4S7 
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9,860130 
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9,861410 
9,861383 
9,86.34; 
9,861306 

9,860080 
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9.8  59979 

9,8599^8 

Thii  £qu;ition  of  the  DIBsim 

EquitluD  of  Vcnui.      It  cbangct    i 
it's  Sign  for  anr  lime  before  1780. 
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9,85987; 
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9,8595') 
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TABLE    Vi.      Logaiitluiis  of  the  Diftance  of  Venus  fi 

om  til 

Sun  for  1780. 

Argumemt.     Mtan  Anamaly  of  Venus. 

Sig.  111. 

Sig.  IV. 

Sig.V. 

D. 

l.ogarithms. 

Differ. 

Logamlim.. 

Differ. 

Logarithms. 
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0. 

2 
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-'J.S593S+ 
9,859201 

50 
49 
SO 
\l 
48 

48 
48 
47 

47 
46 
46 

9,857856 
9,8578.. 
9,857766 

9,as;7i'i 

45 
45 
4S 
44 

43 
43 
45 
43 
41 
41 
40 

40 

i! 

J7 
36 
36 
3S 

35 
33 
33 
33 
31 

3' 
30 
39 
39 

28 
27 

9,856746 
9,856710 
9,856695 
9,856670 

26 

33 
23 

'9 
^9 
i8 

17 
16 
'S 
'4 
»3 
•3 
Vi 
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8 
7 
6 

S 
5 

3 

2 

37 
26 

34 

"J 
18 
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■  6 
'S 
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"3 

1 

7 
6 
5 
4 
3 

3 

4 

6 

7 
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9,8590,8 
9,859046 
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9.857634 
9.857591 
9,857548 
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9,856624 
9,856602 
9,8565£o 

9 

9,85894a 
9,858890 
9,858839 
9,858787 
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9.857465 
9.857434 
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9,856560 
9,856541 
9,856522 
9,856504 

'3 

'4 
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9,858583 

9.857344 
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9.856487 
9,856471 
9,856455 
9,856442 

i6 

19 

9,85853s 
9,85848. 
9,858432 
9,858382 

9,857.93 
9,857.56 
9,857130 
9,857085 

9,856419 
9,856416 
9,856405 
9,856394 

9,856384 
9,856376 
9,856368 
9.856361 

23 

9,858333 
9,858283 
9,858234 
9,858186 

9,857050 
9,857017 
9,856,8, 
9,856951 

24 

»7 

9,85»'3S 
9,858090 
9,858043 
9.857995 

9,856920 
,,65688, 
9,856859 
9,856830 

9.356355 
9,856350 
9,856345 
9,856342 

18 
29 

9,857948 
9,857902 
9,857856 

5,85680, 
9.856773 
9,850746 

9,856340 
9,856338 
9-356337 
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TABLE  VU. 

Heliocentric  Latitude  of  Venus,  with  the  Reduftion  to  the  Ecliptic. 

t 
i 

J 
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The  Longitude 

of  Venus  —  that  of  the  Node. 

Sig. 

0.  Int.  M 
VI.  lat.  $, 

0. 
VI. 
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ViL  lat.  S. 

L 

ViL 

IL  lat.  N. 
VIIL  lat.  S. 

II . 
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> 

• 

30 
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28 
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26 

as 

44 

23 

22 
21 

en 

• 

o 
I 

2 

3 
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Long 

Sub. 
from 
Log. 

Latitude. 

Sub. 
Longi 

Sub. 
from 
Log. 

Latitude. 

Sub. 
Long. 

Sub. 
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D       M.     s. 

M.     S. 

0.     M.     s. 

M.    s. 

D.     M.       S 

M.     9. 

0.     0.     0   . 
0.     3.  33 
0.     7.     6 
0.  10.  39 

0.      0 

0.     6 
0.  13 

0.   19 

0 
0 

I 
2 

I.  41.  45 
I.  44.  48 
I.  47.  50 
I.  50.  5a 

2.  37 
2.  4Q 

2.    43 
2.    45 

190 
202 
214 
226 

1 

2.    56.    17 
2.    58.      2 

2.  59.    44 

3.  I.    22 

2.    37 
2.    33 
2.    30 
2.    26 

571 
583 

605 

4 

5 
6 

0.  14.  12 
0.  17.  44 
0.  21.  16 

p.  25 
0.  31 
0.  38 

4 
6 

8 

I.  53.  48 
I.  56.  44 

I-  59-  37 

2.    47 
2.    50 
2.    52 

238 

250 
263 

3.       2.    57 
3.      4.    29 

3.    5-  58 

2.    23 
2.    19 
2.    15 

615 
626 
636 

7 
8 

9 

lO 

II 

12 

'3 

M 

'5, 

0.  24.  48 
0.  28.  19 
0.  31.  50 

0.  44 

0.  50 
0.  56 

II 
19 

2.     2.  28 
2.     5.  17 
2.     8.     4 

2.    54 

a-  55 
*•  57 

276 
288 
301 

3-     7-  2.3 
3.     8.  45 
3.  10.     3 

2.    10 
2.      6 
2.       I 

645 

0.  35.  20 
0.  38.  49 
0.  42.  18 

I.     2 
1.    3 
I.  13 

23 
28 

33 

• 

2.  10.  49 
2.  13.  31 
2.  16.  II 

2.  58 

2.  59 

3.  0 

314. 
328 

341 

3.  II.  18 
3.  12.  29 

5.  13.  37 

I.    56 

I.    51 
I.    46 

673 
681 
689 

20 

19 

18 

'7 
16 

^5 

14 

13 

12 

0.  45.  46 
0.  49.  13 
0.  52.  40 

I.  19 

I.  25 
I.  30 

38 
44 
SI 

2.  18.  48 
2.  21.  23 
2.  23.  55 

3.     1 
3.     I 
3.     I 

354 
367 

380 

3.  14.  41 
3.  15.  41 
3.  16.  38 

I.    41 
I.    36 
I.    30 

697 

704    1 
711 

i6 

17 

18 

0.  56.     5 

0.  59.  29 

1.  2.  53 

I.  36 
I.  41 
I.  46 

58 
7i 

2.  26.  24 
2.  28.  51 
2.  31.  15 

3.     1 

3-     1 
3.     0 

394 

407 

420 

3.  17.  32 
3.   18.  22 
3.   19.     7 

I.    25 
I.    19 
I.    13 

7«7 
723 

729 

19 
20 

21 

22 

23 
24 

25 
26 

^7 

28 

29 

30 

I.     6.   15 
I.     9.  35 

I.  12.  54 

I.  51 

1.  56 

2.  1 

80 
98 

2.  33.  36 

2.  35-  55 
2.  38.  II 

2.  59 
2.  58 

2-  57 

434 

447 
460 

3.   19.  50 
3.  20.  29 
3.  21.     4 

I.     8 

I.     2 
0.  56 

734 
739 
743 

II 

10 

9 

8 

/ 
6 

5 
4 
3 

2 
I 
0 

Sig. 

I.   16.  13 
I.  19.  31 
I.  22.  46 

2.     6 
2.   10 
2.   15 

107 
116 
126 

2.  40.  23 

2.  42.  33 
2.  44.  40 

^-  55 

2.  54 

2.  52 

473 
486 

498 

3.  21.  36 
3.  22.     4 
3.  22.  28 

0.  50 
0.  44 
0.  38 

747 
75' 
754 

I.  26.     0 
I.  29.   12 
I.  32.  23 

2.   19 
2.  23 
2.  26 

136 

146 
157 

2.  46.  44 
2.  48.  45 
2.  50.  42 

2.  50 
2.  47 
2.  45 

523 
536 

3.  22.  48 
3-  23.     5 
3.  23.   18 

0.  31 
0.  25 
0.   19 

756 
758 

760 

I.  3^.  32 
I.  38.  39 
I.  41.  45 

2.  30 
2.  33 

2.  37 

168 

179 

190 

2.  52.  37 
2.  54.  29 

z.  i;6.  .17 

2.  43 
2.  40 

2.  37 

548 
560 

571 

3.  23.  27 

3-  23.  33 

!     3.  23.  35 

0.   13 
0.     6 
0.     0 

761 
762 
762 

Xr.  lat.  s^ 
V.  lat.  N, 

Add  to 
Long. 

Sub. 
Log. 

X.  lat.  S. 
IV.  lat.  A^. 

Add  to 
Long. 

Sub. 
Log 

IX.  lat.  5. 
III.  lat.  a; 

Add  to 
Long. 

Sub. 
Log. 

XL 

V. 

X. 

IV. 

IX. 
IIL 

- 
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TABLES    or    MARS. 


TABLE    L      Epochs  of  the  Mean  Longitude  of  Mai-s,  with  the  Arguments  of  the 

Equations. 


, 


T  £  A  R  S. 


B.  O*  8. 

B. 


B. 
B. 
B. 
C. 


B. 
B. 
B. 
B. 
C. 


B. 


B. 


B. 


B. 


B. 


1500 
1600 
1620 


1640 
1660 
1680 
1700 


1720 
1740 
1760 
1780 
1800 


x8oi 
1802 
1803 
1804 
1805 


1806 
1807 
1808 
1809 
1810 


1811 
1812 
1813 
1814 
1815 


1816 
1817 
1818 
1819 
1820 


Mean  Long. 


Aphelion. 


Node. 


S.       D. 

M.       S 

I.    23. 

3.    20. 

11.     8. 

46.       9,4 

13-  33»6 
a3.  5S»8 

6.  26.  54.  17,9 

2.       1$.       14.      40yl 

S-  »!•  ^3.  S7»7 


8.       D.       li.       8. 


4.  26.  48. 
4.  28.  39. 
4.    29.      2. 


'9 

57 


f.       D.       M.     f. 


I.      9.    44.  19,8 

8.  28.    4.  42,0 

4.  16.  25.  4,2 

o.    4.  45.  26,3 

7.  22.  34.  21,8 


ft.  3.  51.  31,2 
8.  I  J.  8.  40,7 
2.  26.  25.  50,1 


4- 
4- 

5 


29. 
29. 

o. 

o. 


24. 

46. 

9- 
3^- 


37 
S7 
»7 
37 


S' 


0.  S3-  57 

1.  16.  17 

1.  38.  37 

2.  o.  S7 
2.  23.  17 


9- 
3- 


8. 

19. 


14. 
3'- 


26,2 
35»6 


10.  o.  48.  35yi 

4.  12.  ^.  44,5 

10.  23.  54.  30,7 

5.  5.  II.  40,1 

11.  16.  28.  49,6 


5- 

o. 

6. 

I. 

7- 


27- 

9- 
20. 

2. 

13- 


45- 
34- 

5«- 
8. 

26. 


S9»o 

3S»i 

44t5 
54,0 

3»4 


5- 
5- 
5- 
5- 


2.  24.  24 

2.  25.  31 

2.  26.  38 

2.  27.  45 

2.  28.  52 


J.  2.  29.  s 

5.  2.  31. 

5.  2.  32.  13 

5.  2.  33.  20 

5.  2.  34.  27 


5- 
5' 
5- 
5- 


2. 
2. 
2. 
2. 
2. 


35- 
36. 

37- 
38. 

40. 


34 

41 
48 

55 

2 


1.  25.  14.  39,6 
8.    6.  31.  49,0 

2.  17.  48.  58,5 
8.  29.    6.     7*9 

3.  10.  54.  44,0 


5' 
5' 

5- 

5« 


2.  41. 
2.  42. 
2.  43. 
2.  44. 
2.  45. 


9 
16 

^3 
30 

37 


15.  44.  22 

16.  29.  54 
1 6.  39.     I 


16.  43.     7 

16.  57.  14 

17.  6.  21 
17.  15.  27 


17- 
'7- 

17- 

17- 
18. 


24. 

33- 
42. 

I. 


34 

40 

47 

54 
I 


.  18. 
.  18. 
.  18. 
.  18. 
.  18. 


I. 
I. 
2. 
2. 

3- 


28 

55 

a3 
50 
17 


i8. 
18. 
18. 
18. 
18. 


3-  44 

4.  12 

4-  39 

5.  6 

5-  34 


18. 
18. 
18. 
18. 
18. 


6.  I 

6.  28 

6.  56 

7-  »3 

7.  50 


18. 
18. 
18. 
18. 
18. 


8.  18 

8.  45 

9.  12 
9.  40 

10.     7 


> 
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TABIES    OF    MARS. 


TABLE   I.      EpochoUht 

Mean  Longitude  of  Mare,  with  the  Arguments  of  the 

Equations. 

Aftc. 

Piir. 

A»o 

Ann. 

A.o. 

AUB. 

a.Ja.„ 

11. 

III. 

IV. 

V. 

V!. 

VJl. 

VUJ. 

IX. 

B.  0.  1.  ijoo 

=., 

491 

i;i 

00  ^ 

B.  s.i.  i6oo 

946 

320 

174 

9?- 

li9 

6ii 

192 

B.            i6ia 

«,, 

8,6 

7JO 

059 

357 

606 

7ii 

B.            1640 

841 

0,8 

940 

744 

703 

&74 

829 

411 

B.            1660 

7H8 

36. 

130 

429 

0,0 

'4' 

928 

020 

B.            i63o 

71'-. 

62, 

360 

'13 

416 

40« 

027 

630 

C.           .?oo 

683 

S8s 

S'9 

798 

802 

676 

126 

239 

B.            .710 

6,0 

147 

777 

483 

167 

941 

224 

848 

(78 

987 

333 

323 

1.            1760 

S»? 

672 

'97 

8(3 

900 

47« 

422 

067 

J.            .,8» 

472 

"Jl^ 

407 

(18 

741 

(21 

676 

C.            1800 

410 

"97 

6.7 

223 

63. 

013 

619 

286 

- 

1801 

867 

(6o 

427 

307 

.00 

076 

317 

1801 

1>4 

,23 

237 

39' 

S68 

140 

42S 

347 

160] 

76i 

28, 

047 

036 

201 

813 

3-8 

Q 

B.            1804 

208 

8W 

,60 

.;o4 

23a 

40S 

1 

180; 

6S! 

66, 

644 

972 

330 

643 

438 

1806 

102 

17S 

477 

728 

4J<) 

3<J1 

047 

46, 

1 

.Bo, 

«9 

7.7 

28, 

yu7 

416 

432 

499 

B.            1808 

897 

vn 

S't) 

8(8 

1 

.80, 

464 

981 

1^4^ 

(H2 

263 

(60 

I 

iSio 

8,, 

827 

7.9 

06s 

312 

667 

i9' 

■  811 

H8 

.qo 

329 

14, 

780 

709 

0-2 

62. 

B.            181. 

7»7 

HI 

21.1 

a  so 

771 

47a 

6(2 

iBij 

234 

9»7 

.;. 

118 

71a 

E3& 

88, 

682 

1814 

68. 

280 

96, 

40« 

'«? 

QOO 

2S7 

713 

.81J 

.28 

642 

77' 

486 

6;5 

9^13 

69, 

743 

B.            1816 

!76 

006 

(81 

lai 

oa6 

097 

774 

■ 

.8.7 

02  3 

369 

393 

633 

^<4^ 

089 

(02 

S04 

: 

4"o 

203 

739 

UW 

'11 

906 

8l( 

18., 

9'7 

09  ^ 

oil 

823 

3I' 

SSI 

B.            1820 

J66 

4S9 

82i 

908 

997 

380 

7'7 

• 

80 


*rAB:LES   or    STARS. 


TABLE   II.       Mean  MoHon  of  Man  for  Tears,,  with  the  Argui 

Equations. 


i^i»«**i 


Mot.  Longitude. 

Mot.  Aphel. 

Mot.  Node. 

YEARS. 

S.       D.      Ma      8. 

D.           M.       Sa 

li.     s. 

Z 

2 

3 
B.         4 

6.  II.  17.     9,4 

0.  22.  34*  1 8^9 

7.  3.  51.  28,3 

1.  1$.  40.     4,4 

0.     1.     7 

0.      2.    14 
0.       3.    21 

o.    4.  28 

Oa        27 

Oa    55 

I.      22 

la        49 

1 

7 
B.        8 

7-  a6.  S7-  i3fB 
2a    8.  14.  23,3 
8a  19.  31.  32,7 
3.     I.  20a    8,9 

0.     5.  3s 
0.    6.  42 
0.     7a  49 
0.    8.  56 

2.      17 

2.  44 

3.  II 

St,  39 

■ 

9 

lO 

II 

B.          12 

9.      I2a      37.       18,3 

3a  23.  54.  27,8 

ZO.     5.  II.  37,2 

4.  17.    0.  13^3 

0.  10.    3 

0.       I  la      ZO 

0.    Z2.    17 

0.  13.  24 

4.  6 
4-    33 

5.  28 

13 
B.       z6 

lOa   28a    17.   22,7 

S-    9.  34-  3a,» 

II.   20.    51.   41,6 

6.    2.  40.  17,7 

0.  14.  31 
0.  15.  38 
0.  16.  4$ 
0.  17.  52 

6.    23 
6.    50 

7-    *7 

D,          20 

Oa    13.    57.   27,Z 

6.  25.  14.  36,6 
I.    6.  31.  46,0 

7.  J  8.  20.  22,2 

0.  z8.  59 

Oa      20.          0 

0.    21.    13 
0.    22.    20 

7-    4S 
8.    12 

8.    39 
9-      7 

B.       40 
B.       60 
B.       80 

B.  100 

C.  zoo 

3.    6.  40.  44,3 
zo.  25.     z.    6,c 
6.  13.  21.  28,6 
2.     I.  41.  sp,7 
2.     I.  10.  24^1 

0.  44.  40 

'    z.     7.     0 

z.  29.  20 

z.  51.  40 

I.    51.    40 

18.    13 
27.    20 
36a    27 

45-    33 
4S-    33. 

I 
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TABLES  OT   MARS. 


S« 


■. 


TABLE  IL 


f  Mars  for  Tears^   with  the  Argui 
£lquations. 


YEARS. 


I 

2 

3 

4 


B. 


B. 


B. 


B. 

B. 
B. 
B. 
B. 

C 


I 


B.    & 


9 
lo 

II 

12 

13 

:i 

i8 

'9 

ao 

40 

60 

80 

100 

200 


Arg. 
II. 


447 
894 

341 
789 

236 
683 
130 

S79 

026 

473 
920 

368 
262 

052 

497 
947 

895 
842 
790 

737 
736 


Aro. 
III. 


363 
726 
088 

45^ 

078 
540 
905 

^■""■^^" 

267 
630 

993 
357 

720 
083 

445 
810 

173 
C36 

898 

263 

7S8 
050 
312 
311 


Arc. 
IV. 

810 
620 
430 
242 

052 
862 
672 

484 

294 
104 

9^4 
726 

"736" 
346 

156 
968 

778" 
588 

39« 

210 

420 
629 

839 
049 

047 


Arc. 
V. 

084 
168 

^53 
337 

421 

590 
674 

758 
842 
927 
012 

096 
180 
264 
348 

432 
516 
601 
685 

370 

05s 
740 

4*5 
424 


Arc. 
VI. 

468 

935 

403 

873 

341 
808 

276 
746 

214 

.681 

149 

620 

088 

555 
023 

493 

961 
428 
896 
366 

732 
099 
465 

831 
830 


Aro. 
VII. 

063 
X27 
190 

^53 

316 
380 

443 

507 

S70 
634 

697 

760 

823 
887 
950 
014 

077 
141 

204 

267 

802 
069 

337 
337 


Arc. 
VIII. 


405 
809 
214 
620 

024 
429 

834 
240 

049 
454 

264 

668 
073 

479 

884 
289 
694 
099 

198 
296 

395 
494 
493 


Arc. 
IX. 


030 
061 
091 

122 

I  $2 
183 
213 
244 

a  74 

305 

335 
366 

396 

427 

457 
488 

549 

579 
609 

219 
82$ 
438 
047 
047 


^Mk 


^mm 


■I   ' 


■MM 


"If 
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TABLES    OF    MARS. 


TABLE    III.       Mean  Motion  of  Mars  for  Mofith&y  with  the  Arguments 

Eqiiations. 


Months. 


January  . 
February 
March  .  . 


April 

May 

June 


July  .  .  . 
Aiignft    •  . 
September 


Odober  .  .  • 
November  . 
Deceaiber .  . 


Mot.  Longitude. 


8.       D.       M.      8 


o.    o.    o.    o^o 

0.  1 6.  14.  46,3 

1.  o.  sj.  12,7 


1.  17.    9.  S9,o 

2.  2.  53.  i8y7 

2.      19.         8.  5yl 


3.   4.  51.  24,7 

3.   21.      6.    IlfX 

4.    7.  20.  57,4 


4.  23.    4.  17,1 

5.  25.    2.  23,1 


Mot. 
Aphelion. 


8BC. 


OyO 

10,8 


Mot. 

Node. 


I 


22,0 
a7»7 


33>» 

38,9 
44,6 


50,1 

S5,8 
61,4 


8EC. 


0,0 


2>3 

4)4 


6,8 

9»o 

",3 


13,6 

iS»9 
z8^ 


20,5 
22,8 


TABLES  OF    MARS. 
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TABLE    III.       Mean  Motion  of  Mars  for  Motttksy  with  the  Arguments  of  the 

Equations. 


Months. 


January 

February    .  .  .  , 
March 

April 

May 

June 

July 

Auguft 

September    •  .  . 

Oaober 

November    .  .  . 
December .  .  .  . 

■  ■ '  ■    '    -y  ■  ■» 


Arc. 
II. 


coo 

038 

072 


no 

185 


221 
259 
298 


334 
372 

409 


Arc. 
III. 


Arc. 
IV. 


000 
031 
059 


090 
120 
150 


180 
211 
242 


272 
302 
332 


000 
069 
131 


200 
267 
336 


401 
470 

539 


606 
674 

741 


Arc. 
V. 


000 
007 
014 


021 
028 
03  s 


042 
049 
056 


063 
070 

077 


Arc. 
VI. 


000 
040 
076 


IS4 
194 


232 
272 
311 


350 
389 
428 


Arc.  1  Arc. 


VII. 


VIU. 


000 
005 
010 


015 
021 
026 


031 
036 
042 


047 

053 
058 


000 
034 
066 


100 

133 
168 


20X 
23s 
269 


Arc. 
IX. 


303 

337 
370 


000 
003 
005 


008 
010 
013 


015 
018 
020 


023 
026 
028 


rtm 


■^^•■■^" 


■!"-W!^f*^S- 


■     tfc 


B 


34 


TABLES    OF   MARS. 


TABLE  IV.     Mean  Motion  of  Mars  for  Days^  with  the  Arguments  of  the  Equations. 


I 


"5 


o 


I 

3 


4 

5 

6 


7 
8 


10 

II 

12 


i6 
i8 


19 
20 

21 


22 

23 
24 


^5 
26 

27 


28 
29 

30 
31 


Mot.  Longitude. 


D. 


t. 


O. 
I. 
I. 


31 

2 

34 


2. 

2. 

3- 


5 

37 
8 


3- 
4- 


40 
II 

42 


5- 

S- 
6. 


14 
45 
'7 


13 

6.    48. 

46,5 

14 

7.    20. 

13,2 

^s 

7.    51. 

39»8 

8. 
8. 

9- 


^3 
54 

as 


9- 
10. 

II. 


57 
28 


1 1. 
12. 
12. 


31 

3 
34 


13- 
^3- 
14- 


37 
8 


14. 

'5- 

'5- 
16. 


40 
1 1 

43 
14 


26,7 

53,3 
20,0 


46,6 
13,3 
39»9 


6,6 

33»a 
59»9 


26,6 
53»» 
^9>9 


6,5 
33,a 

59.8 


26,5 

53,1 
19,8 


46,4 
13,1 
39^7 


6,4 

33,1 
59,7 


26,4 

53,0 
i9»7 
46,3 


Mot. 
Aphelion. 


SBC. 


0,2 
0,4 

o»5 


0,7 
0,9 


>,3 

^.5 
1,6 


',8 
2,0 
2,2 


2,4 

2,6 

2,7 


2,9 
3,1 
3,3 


3,5 
3,7 
3,8 


4,0 
4,a 
4,4 


4,6 
4,8 
4,9 


5,' 
5»3 
5.5 
5.7 


Mot. 
Node. 


SEC. 


0,1 
0,2 
0,2 


0,3 
o»4 
0.5 


0*5 

0,6 

0.7 


0,8 
0,8 
0,9 


,0 
«i 


.a 
.3 

.4 


.4 

i5 
,6 


.7 

.7 
,8 


2,0 
2,0 


a,  I 

2,2 

a,  3 
a.3 


In  the  Months  January  and  February  of  a  Biffextile  Year,  fubtraa  i  from  the  given  Day  of  the  Month. 


. • • •  •• 


Hmmk^ 


=J 


TABLES    OF    MARS. 
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TABLE   IV.     Mean  Motion  of  Mars  for  Days,  with  the  Arguments  of  the  Equations. 


I 
2 

3 


4 

5 
6 


7 
8 


lO 

II 

12 


13 

'5 


16 

17 
18 


19 
20 

21 


22 

23 

^4 


25 
26 

^7 


28 
29 
30 

31 


Arc. 
II. 


001 
002 
004 


005 
006 
007 


009 
010 
on 


012 
0J4 
015 


016 
017 
018 


020 
021 
022 


023 
02^ 
Q26 


027 
028 
029 


031 
032 
033 


034 
036 

037 
038 


Arc. 
HI. 


00 1 
002 
003 


004 
005 
006 


007 
008 
009 


010 
on 
012 


013 
014 

OIJ 


Q16 
017 
018 


019 
020 
021 


022 
023 
024 


025 
026 
027 


028 
029 
030 
031 


Aro. 
IV. 


QQ2 
QO4 
007 


009 
01  I 
013 


016 

ai8 
020 


022 
024 
027 


029 
031 
033 


■**^ 
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038 
ci40 


r^- 


042 
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064 
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001 
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0C7 
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014 
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023 
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036 
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001 
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001 
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001 
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002 
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TABLE  V.     Mean  Motion  of  Mars  for  Htmrs^  with  the  Arguments  of  the  Equations. 
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21 
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TABLE   VL      Mean  Motion  of  Mars  for  Minuies  and  Seconds. 


1 

• 

^ 

Toy  Minutes. 

For  Seconds. 

Min. 

Mot.  Long. 

Min. 

Mot.  Long. 

Set. 

Mot.  Lon. 

M.      S. 

9fi  •                Sa 

8£C. 

I 

2 

3 

0.     1,3 
0.     2,6 
0.     3,9 

3' 
3a 

33 

0.  40,6 

0.  41,9 

0.  43,2 

I 
2 

3 

0,02 
0,04 
0,07 

• 

4 

0.     5,2 
0.     6,6 
0.     7,9 

34 
3? 

0.  44,5 
0.  45,9 
0.  47,2 

4 

S 
6 

0,09 
0, 1 1 
0,13 

1 

7 
8 

9 

0.     9,2 
0.  10,5 
0.  11,8 

37 
38 

39 

0.  48,5 
0.  49,8 
0.  51,1 

7 
8 

9 

0,15 
0,17 
0,20 

lO 

II 

12 

0.  13,1 
0.  14,4 
0.  15,7 

40 

4' 
4a 

0.  52,4 

o-  53*7 
0.  55,0 

10 
20 
30 

0,22 
0,44 
0,65 

t 

13 

IS 

0.  17,0 
0.  18,3 
0.  19,7 

43 
44 

4S 

0.  56,3 
0.  57,6 
0.  59,0 

40 

0,87  X 
1,09 

16 

17 
18 

0.  21,0 
0.  22,3 
0.  23,6 

46 

47 
48 

I.    0,3 
I.     1,6 
I.    2,9 

'9 
20 

21 

0.  24,9 
0.  26,2 
0.  27,5 

49 
SI 

I.    4,2 
I.    6,8 

22 

»3 

24 

0.  28,8 
0.  30,1 
0.  31,4 

S* 
53 

54 

I.     8,1 
I.    9,4 
I.  10,7 

26 
27 

0.  32,8 
0.  34,1 

o-  35»4 

11 

57 

I.  12,1 
I.  13,4 
I.  14,7 

■ 

28 
29 
30 

0.  36,7 
0.  38,0 

o-  39»3 

58 

60 

I.  16,0 

I-  ^7)3 
I.  18,6 

• 
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liquation  of  tlic  Center  of  M.trs  for  Jan.  i,  iSoo,  with  the  Secular 
^'ari;ilion,  to  be  applied  to  the  Longitude. 

LinriliiJe  of  Mars  —  I.ongim.k  of  the  Apfidtii 
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TABLE   VII. 

Equation  of  the  Center  of  Mars  for  Jan.  1,  iSoo,  wkU  the  Secular 

Variation,  to  be  app! 

cd  to  the  Longitude. 

Argument.     The 

mean  A 

iflma/jr  of  Mars,  or  mean  Longitude  of  Mars  —  Longiiude  of  the  AphiUoH. 

Sig.  IH.- 

Diff. 

Var. 

Sig.  IV.  - 

Diff. 

Var. 

Sig.  V.- 

Diff. 

Var. 

Deg. 

I>g. 

0.     M.     .. 

SiC. 

SKC. 

D.        U.       3. 

SEC. 

sue. 

D.       M.      s. 

iEC. 

S£C. 

o.    o 

10.  3;.   (6,4 

164 

9.    46.    26,6 

48,0 

4«,3 
48,6 
48,9 

49.2 
49.5 
49,9 

IS.' 

5-  55-  3<',7 

103.3 
■03,5 
103.7 
'03,9 
104,2 

32,6 

30.    0 

lO 

10.  37.  29,0 

t"'l 

3f.4 

9-  45-  36,6 

K," 

5-  53-  53.4 

23,6 

39.  50 

so 

10.  37.  4', 3 

A+ 

9.  44-  S°.3 

3!.S 

S-  5^-     9.9 

32,5 

30 

'0.  37-   S3.3 
.0.  3U.     5.0 

".7 

(6.4 

9-  44-     ',7 
9.  43-    13,8 

35.S 

S.  so.  26,3 
5-  4E.  43,3 

33,4 
22,3 

30 

50 

10.  3a.   16,3 

S&.-V 

9.  42.  23,6 

iS.t 

S-  46.  58." 

33,2 

10 

(0.  38.  =7,4 
:o.  38.  38.^ 

.0,8 
10,4 

36,5 
30,3 

9-  4'-  34,' 
9.  40.  44,3 

J5.J 
35.i 

5-  45-    '3.7 
5.  43.  29,0 

'04,7 

31,9 

a,l 

10.  3  a.  48,6 

A.- 

9-  39-  53,9 

is." 

5-  4'-  44.0 

10.  38.  58,? 

lfi,S 

9.   3y.      3,2 

3S.> 

5-  39-   5^.8 

ro;,4 

31.7 

30 

40 

•  0.  39-     8.S 

9iS 

A^ 

9.    38.    13,1 

S'.+ 

j;.' 

5.  38.    13,4 

21,6 

20 

50 

10.  39-  '«.o 

3&.5 

g.   37.   20,7 

JS.1 

5-  36-  37.7 

^ 

31, S 

10 

2.      0 

10.  39.  3  7,2 

8,9 

J6,6 

9.   36-   2v,o 

J  5.0 

S-  34-  4',7 

21,4 

a8.    0 

JO 

10.  39.  36,1 

3ft,  f' 

9-  3v  37.0 

5^,4 
S=.7 
S3,o 
53,4 

53,7 

35." 

5-  33-  55.5 

.06,4 

21,3 

27.  SO 

30 

10.  39.  44,7 

3(^6 

9.  34-  44,6 

34,9 

5-  3'-     9." 

21,1 

40 

50 
40 
50 

io.  39-  53.0 
lo.  40.     0,9 
10.  4».     8,4 

7-9 

7.i 

56,  t, 
36,6 

9'  33-  S',9 
9.  J3.  sb,9 
9-  32-     5.S 

34,9 

5.  29.  12,5 
5-  -7-  35.7 
5.  3;.  i^,i 

106,8 
!o6,9 

30,9 

Z 

6,9 

l6,7 

9.  3'-  11,8 

34,8 

^' 

30,  S 

10.  40.  33,; 

36,7 

9.  JO.   17,8 

54-4 

34,8 

J.  22.   14,3 

'07,7 
107,9 

30,7 

20.  SO 

6,3 

30,  S 

10.  40.  35,4 

3^7 

9.  a8.  a8,7 

34.7 

;.   .8.  3S,7 

30,4 

40 
50 

10.  40.  41,4 
10.  40.  47,1 

S.7 

30,7 
36,7 

9.  17-  33,6 
9.  2-i.  38,1 

55.5 
55.8 

56.' 
56,; 
50,8 
5  7,= 
57.4 
57,8 

34.7 
34.(' 

5.   '6.  S0,5 
5-   '!■     >.' 

'o8,+ 
108,6 

30,) 
20,3 

'  10 

10.  40.  ji,6 

i6,y 

9.  Zj.  42,3 

34,6 

S-   "S-   '3.5 

20,1 

26.    0 

10.  40.  57,7 

4,8 
4.4 

)b,8 

9.  34.  46,1 

(4.6 

i-   "■  34,7 

109,0 
109,3 
log,; 
'09,7 

30,0 

10.   41.     3,5 
10.  41.     6,9 

(6,8 

9-  3  3-  49,7 

9.    2i.    5J,9 

34.5 
34.5 

5-     9-  35.7 
5-     7-  46,  S 

'9.8 
'9.7 

40 
30 

40 

10.  41.   11,0 
10.  4..   M,8 

3,8 

36,8 
36.8 

9.  31.  i5,3 
9.   30.    ;K,^ 

34,4 
34-4 

5-     5-  S7.0 
5-     4-     7,3 

"9.6 
'9,5 

10 

i     3.  .7.3 

1 

S-   " 

10.  41.   18,1 

36,9 

9.   20.     c,6 

3J,3 

'9,4 

as-    0 

10 

10,  41.  a(,3 

16.., 

9.    19.     2,5 

3+3 

S     0.  37,2 

' 

'9,3 

3+.  SO 

ao 

10.   41.   34,1 

3.S 

36-9 

9.   18.     4,0 

i8,» 

.■4,2 

4.  s8.  36,9 

HOC 

'9,1 

40 

10.  41.  a6,6 

4.  56.  46,4 

..0,7 
110,9 

19,0 

5'' 

10.  4"-  =8,7 
10.  41.  3o,s 

'.8 

36,9 
36.9 

9.   16.     6,0 
g.  i;.     6,4 

34.' 
J4,' 

4-  54.  55.7 
4.  S3-     4,8 

'8.9 
.8,8 

10 

6.    0 

so.  41.  33,0 

57.0 

9.   14.     6,5 
Sig.  Vtl.+ 

3-I1O 

4-  5'-   '3,7 

' 

'8,7 

34.     0      ( 

; 

Sig.  V1.+ 

i 
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TABLE   VII.      Equation  of  the  Center  of  Mars  for  Jan.  i,  1800,  with  the  Secular 
Variation,  to  be  applied  to  the  Longitude. 

Argument.    The  mean  Anomaly  0/ Mars,  or  mean  Loitgitudt  of  Mars  —  Longitude  of  the  AphtHott. 

Dfg. 

Sig:.  0.  - 

B..|V.. 

Sig   I.- 

Diff. 

Var. 

Sig.  II.- 

Dil. 

Var. 

0^- 

■>.       M.       1. 

..c.   1  „o. 

D.     M.    a. 

SEC. 

s.c. 

0.       M.       .. 

9E0. 

..6. 

6.    0 

20 
30 
40 

SO 

1.    0.     CS7 
1.     1.  40,4 
1.     3.  20,1 
'•     4-  S9.7 
I.     6.  3g,4 
1.     8.  .,,■ 

99.7       ''! 
99.7       i\ 

99.6  . 

99.7  \\ 

5-  4)-  37,0 
5-  45-     3.0 

5-  46-  28,9 
5-  47-  54.6 
5.  49.  20,2 
S-  SO-  45.6 

86,0 
85.9 
85.7 
85.6 
85.4 
85,2 

85.1 

85,0 
84,9 
84,8 
84.7 
S4.6 

Itt 
84,0 
83.9 

Sj.8 
83,6 

Vi\ 

Hi,2 

83,, 
83,0 

82,8 
82,6 

8»,S 
82,4 

8a,o 
8>,8 
Bc,7 
bi,6 
Ei,5 
8.,4 
81,2 
Bi.o 

■8,. 
.8,1 
18,2 
,8,3 
.8,3 
■8,4 

9.  16.  33,6 
9.   [7.  26,1 
9.   .8.   18,4 
9-  ■9-  ■0,5 
9.  20.    2,4 
9.  26.    54,1 

5».5 
5^.3 
52.1 
5'.9 
S',7 
5 '■4 

S'.2 
56.9 
56.7 
5».4 

56,  ■ 

49,8 
49,6 
49,4 

48,7 

48,4 

48." 
48.6 

47.7 
47.4 
47.1 
46,9 
46,6 
46,4 
46,2 
45,9 
45,7 
45,5 
45,2 
44,9 
44.6 
44.4 
43.2 
43,9 

36,3 
36.3 
30.4 
36.4 
36.5 
36,6 

24-    0 

23.50 
40 
30 

7.    0 
10 
ao 
30 

40 
SO 

1.     ,.  (8,, 
..  I..  j8,j 
1.  .3.  .7,9 

'■  "4.  sr.s 
I.  16. 37,0 

,.  ,8.  ,6,5 

99,6 
99,6 
99,6 
99.  S 
99*5 
99.S' 
99,4 
99,4 
99i4 
99.  J 
99.3 

99.4 

99,2 
99,s 
99.2 
99,3 

99:' 

.99.' 

99.1 
99,0 
9«.9 
96,9 
ye,9 
98,)) 
98,8 

98,8 
98,7 
98,7 
98,6 

3.^ 

3.7 
3,8 
3.9 
4,0 

5.  52.   .6.8 
5-  55-  35.9 
5.  55.     0,9 
5.  s6.  2S,8 
5-  57-  56.6 
5-  59-  15.3 

.8,6 
.8,7 
18,8 
.8,9 

9.  21.  45,5 

9.   32.    36,7 

9. 23. 27,6 

9.  24.  ,8,3 
9.  25.     8,7 
9.  25.  58,8 

30.7 

Si 

30,8 
30,9 
30,9 

23.  0 

22.  56 
40 
30 
20 

8.    0 

30 
40 
so 

I.   15.   (6,0 
I.  11.  3s,4 
■  .  33-  14.8 
I.  24.  54,a 
1.  26.  33,5 

I.    28.     I2,ti 

4,' 
4," 

4,2 
4,3 
4t4 
4,5 

6.     0.  39,9 
6.     2.     4,3 
6.     3.  28,5 
6.     4.  52,5 
6.     6.  16.4 
6.     7.  40,2 

.9,0 
■9.6 

■  9,2 
'9.5 
■9.3 

9.  26.  48,6 
9.  27.  38,2 
9.  28.  27,6 
9.  29.  16,8 
9.  30.     5.7 
9-  36.  54,4 

3 1,6 

31,0 

31.1 
3^,i 

3^,2 

3^,2 

32.     0 

21.  JO 

40 

30 

9.    0 

so 
30 
40 
SO 

'•    ">■    52.2 

1..31.    Jl,4 
1.  33-  '<',l> 
I.  34.  49,8 
I.  36.  29,0 
..  38.     »,. 

4,6 
4.7 
4,8 

^i 

5.' 

s.» 

5.2 
5.3 
5.3 
S.4 

5.5 

6.     ,.     3,8 
6.   10.  27,3 
6.  n.  5Q,7 
6.  13-  13.9 
6.  14.  3  7,0 
6.  16.     0,0 

■9.4 
■9,5 
■9.6 
■9.6 
■9.7 
,9,8 

■'7.9 
■<J.9 
20,0 

26,1 

20,2 
20,2 

26,3 
26,4 
20,5 
26.5 
20,6 
20,7 
26,8 

9.  31.  42,8 
9,  32.  31,0 
9-  33.   19,6 
y.   34.      6,7 
9'  34-  54,' 
9-  35'  4^,2 

3 1,3 
3^,3 
3^,4 
3', 4 
3^,5 
3^,5 

31.     0 

20.   50 

40 

30 

30 

I 

1-  39.  47,3 
I.  41.  26,3 
■■  43-     5.3 
J.  44.  44.2 

6.  17.  22,8 
6.  i«.  45,4 
6.  20.     7,9 
6.  21.  30,3 
6.  22.  52,5 
6.  24.   14,5 

9.   36.   28,1 
9-  37-  ■4,7 
9.  38.     1,1 
9.  3».  47,3 
9.  39-  33,2 
_9.  40.  18,9 

31,6 
31,6 
3'. 7 

i::8' 

3. ,8 

30.    0 

19.50 
46 
30 

20 

11.    0 
10 

30 

40 
SO 

1.  49-  40.8 
I.  S'.  19.6 
I.   52.  iH,4 
1.   54.  37,1 
1.  56.   15,9 
'•  5?-  S4.6 
1.   59.  33,2 

5,6 
5.6 

5.7 
5.8 

6,1 

6.  25.  36,3 
6.  26.   58,0 
6.  28.  19,6 
6.  29.  4., I 
6.  31.     2,5 
6.  32.  13,7 
t,.  33.  44,8 

9-  4'-     4.4 
9.  41.  49,6 
9-  42.  34.5 
9.  43.  19.1 
9-  44-     3.5 
9-  44-  47.7 
9.  45-  3 '.6 

3 '.9 
31.9 
32,0 
32,6 

32,' 

32,. 

32,2 

19.    0 

18.50 
40 

3» 

10 
iB.    0 

Sig.  XI.+ 

Sig.  X.+ 

Sig.  IX.+ 

1 
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TABLE  VII. 

Equation  of  the  Center  of  Mars  for  Jan.  1,  1800 

with  the  Secular 

Variation,  to  be  applied  to  tlic  Longitude. 

Argument.    The  mean  Anomaly  of  Mars,  ernuan  Longitude  of  Mars  ^  Longiladt  of  the  Aphelion. 

sig.  in.- 

Diff. 

Var. 

Sig   IV.- 

DLff. 

Var. 

...v.- 

Diff. 

Var. 

Deg. 

Deg. 

0.       M.      ». 

..c.|»c.^ 

D.       M.      ». 

SEC. 

Sec. 

D.       M.      S. 

3KC. 

SLO. 

6.    o 

.0.    41.    32,0 

37.0 

9.  14.   6,5 

34.0 

4.  SI.  13,7 

1S.7 

24.    0 

10 

10.  4..  33,2 

0,9 

37.0 

9.   .J.     6,3 

60,6 
60,9 

3+.0 

4-  49-  32,4 

Ill    ' 

1S,6 

13.  so 

so 

TO,  41.  34,. 

37,0 

9.    12.      5,7 

33.9 

4-  47-  30,9 

.b,( 

40 

30 

JO.  41.   34,6 

37.0 

9.    II.      4.8 

31.0 

4-  45-  39.3 

iit,9 

.8,4 

50 

40 

10.  41.  34,8 

' 

37,0 

9.   10.     3,6 

61, s 

33,8 

4-  43-  47.3 

.8,3 

20 

50 

to.  41.  34,6 

' 

37,0 

9.       9.       3,1 

61,8 
62,3 

4.  4'-  SS.i 

"2,4 

10 

7.  0 

to.  41.  34,1 

08  I37.'   1 

9.     8.     0,3 

33,7 

4.  40.    3,7 

.8,0 

23.    0 

10.  41.  33,3 

37,' 

9.     6.  s8,' 

33.7 

4.  38.  10,2 

.,j\ 

'M 

23.    SO 

30 

10.  41.  32,3 

■■4 

37.1 

9.     s-  5S,6 

63,9 
63,} 
63,6 

6J,8 
64,2 

65,3 

6i,6 

33,l> 

4.  36.  17,5 

113,9 

17,8 

40 

3° 

10.  4'-  30.8 

37." 

9.    4.  S3,7 

33,l> 

4.  34.  24,0 

.7.7 

30 

40 

10.  4T.  39,1 

3  1 

37.1 

9-     3-  49.4 

33,1 

4-  33-  3i,S 

"3.3 
113.6 

"3.7 
"3.9 
"4,0 

"4,3 

114,4 

17,6 

30 

50 

10.  41.  27,0 

a.4 

37.' 

9.     3.  4S,8 

33.4 
3 1.3 

4.  30.  38,2 

'/.4 

10 

8.    0 

10.  41.  24,6 

37,2 

9.     ..  42,0 

4.  38.  44,6 

■7.3 

23.     0 

10 

10.  4[.  ai.i; 

37.a 

9.     0.  37,8 
8-  S9-  33,3 
8.  58.  38.S 
8.  57-  33,3 

33,3 

4.  26.  50,9 

'7,3 

31.50 

20 
30 
40 

10.  41.    18,9 
to.   41.   15,5 
10.  41.  11,7 

3.4 
3.8 
4.1 

37,> 

37,a 
37,a 

33.2 
33,« 
33,1 

4.  34.  57,0 
4-  33.     3,0 
4-  3t.     8,8 

.7,1 
'7,o 
16.9 

40 
30 

10.  41.     7,6 

37.a 

8.  S6.    t;,7 

33,1 

4.    19-    '4.3 

16.S 

10 

4i! 

6S.9 

"4,6 

9.    0 

10.  4t.     3,, 

4.8 

3  7.3 

8.  ss.   tt.e 

663 

33,0 

4.   17-   19,8 

"4,8 

16,6 

31.     0 

10 

10.  40.  58,3 

3  7,3 

8.  S4-     S,6 

66,  c 

3",9 

4.   15.  35,0 

.6,5 

20.  ;o 

to.  40.  53,2 

S.4 

37,3 

8.   52.  59,1 

66,8 

6?,! 
6?,6 

f'7,9 

32,9 

4-    '3-  30,0 

40 

30 
40 

10.  40.  47,a 
to.  40.  42,1 

37,3 
37,2 

8.  S"-  S3,3 
8.  50.  45.' 

3J.8 
3S.8 

4.   ti.  34,9 
4-     9-  lii,(, 

"S.3 

.6,2 
16.1 

30 

SO 

10.  40.  36,0 

6,4 

37,3 

8.  49.  37,; 

31,7 

4.     -.  44,' 

"?,8 

10 

10.    0 

10.  40.  29,6 

37,3 

8.  48.  29,6 

32,7 

4-     5-  48,3 

\T- 

i(,8 

30.      0 

10.  40.  23,9 

37,3 

8.  47-  3',4 

4-     3-  53,4 

'i.7 

19.  ;o 

30 

.0.  40.   ,5,8 

7.4 
7.7 

37.3 

8.  46.   13,9 

68,9 
69,, 

3  =,6 

4.     t.   56,4 

40 

30 

10.  40.    a,  4 

37.3 

■S.4J-     4.0 
8.  43.  54,8 

3-'.S 

4.     0.     0.2 

.16,4 

'S,? 

30 

40 

10.  40.    0,7 

3  7.3 

32,4 

3-  58.     3,8 

'1,4 

20 

JO 

to.  39-  52.6 

37,3 

8.  42.  45.3 

32.3 

3-  S6-     7,3 

'i.l 

8,4 

69,8 

116,; 

II.    0 
10 

10.  39.  44,3 
10.  39-  3S.S 

8,7 

37,3 

8-  4"-  3S.S 

70,' 
,0,8 

32,3 
32,2 

3.  54.   10,6 

.16,9 

19.      D 

•8.  JO 

ao 

10.  39.  26,4 

5.  39.  14,9 

32,1 

3.  so.   16,6 

111 

10.  39.   .7,0 

9,8 

37.3 

8.  38-     4,' 

32,  f 

3.  4a.   19,4 

[- J 

14,8 

30 

la  39-     7.a 

37,3 

8.  36-  53,9 

'  ' 

32,0 

3.    46.    22,t 

ii7>S 
117,7 

'4.7 

S" 

10.  33.  57,1 

10,5 

37,3 

8.  35.  4',4 

■\'i 

31.9 

).  44-  34,6 

14,6 

12.   0 

10.  38.  46,6 

37,4 

8.  34.  i*^ 

31,8 

3.  42.  26,9 

'4,4 

16.    0 

%.  VUI.+ 

Sig.  VU.-J- 

Sig.   VI.+ 
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TABLE   VII.     Equation  of  the  Center  of  Mars,  for  Jan.  i ,  1 800,  with  the  Secular 
Variation,  to  be  applied  to  the  Longitude. 

Argument.    The  mean  Anomaly  of  Mars,  or  mean  Longitude  of  Mars  —  Longitude  of  the  Aphelian. 

ikg. 

Sig  0.- 

DW. 

Var. 

Sig.  I.  -        DLff. 

Var. 

Sig.  11- 

Diff. 

Va. 

Dn- 

..      M.      .. 

IBC. 

,.0, 

D.      M.     ..      1   SiC. 

»J)C. 

0.  «.  .. 

..c. 

SKC. 

30 
30 
40 

SO 

I.  59.  33,2 

3.       I.    M,7 
3.       3.     St.,. 

3.     4.  iS,7 
3.     6.     7,, 
3-     7-  45,! 

«8,! 

9S,S 
98,5 
98.4 
9«.+ 
93,4 

98.! 
98,3 
9«,= 
98,. 
98,1 
98,. 
98,0 
97.9 
97.9 

97)8 
97,7 
97,6 
97.i 
97.S 
97.) 
97.! 
97.4 

97.3 
97.3 
97.3 
97.3 
97.1 
97.0 
96,9 
96.9 
96,8 
96,8 

6,1 

6,3 

6,3 

6,4 
'.S 
6,6 

6,7 
6,8 
6,9 

7.° 

7.3 

6.  33.  44,8 
6-  3S-     S.7 
6.  36.  =6,4 
6.   37.  47,0 
6.   39.     7,4 
6.  40.  27,6 

80,9 

So,  7 
80,6 
So,4 
80,2 
80,0 
79.9 

Itl 
79.4 
79.J 
79.' 

78.9 
7S.8 
78,7 
7S,i 
78,4 
-8,3 
73,, 
77,9 
77,7 
77,! 
77,3 

77,0 

76,9 
76,8 
76,7 
76,0 
76.4 
76,. 

7i.9 
•  7S.8 
75,6 
75.! 
7!.3 
75.3 

20,8 
30,9 

2J,0 
31.0 

21,3 

9.  45.  31,6 
9.   46.    15,3 
9.  46.   58,5 
9.  47.  41.6 
9.  48.  34,4 
9.  49.     6,9 

9.  49.  49,1 
9.   JO.   31,1 
9.   51.    13,8 
9-   51.   54.3 
9.  52.  35,6 
9.   S3.    ,0,7 

43,6 
.13.3 

4=.5 

42,2 

41,0 
4'. 7 
4J,5 
41.3 
41,1 

4C,8 

40,5 
40,3 
39,9 
39.6 
39,4 
39,= 

38.3 
38,0 

3  7.8 
37.5 
37.3 
36,9 
36,7 
36,4 
36,1 

35,9 

35.6 
35.3 
3!.o 
34,8 
34,5 
34.3 

32.3 
32,3 

S2.i 

32,4 

31,4 

32,5 

tS.    0 

17-  SO 

40 

30 

30 

13.    0 

30 
40 
50 

3.     9.  33,, 

3.  13.  4o,s 
3.  .4.  .8,7 
3.  .s.  s6,« 
3.  17.  34,9 

6.  41.  47,6 
6-  43-     7.S 
6.  44.  27,2 
6.  4i.  46.8 
6.  47.     6,2 
6.  48.  as,; 

31,3 

3  1,3 

3 ',4 

21,5 

21,6 
2, ,6 

in 
32,6 

33,7 
33.7 
32,8 

17-    0 
16.50 

40 
30 

14.    0 

30 

40 
SO 

3.  19.  .3,0 

3.    30.     S.,0 
3.   33.   3B,9 

3.  34.     6,« 

3.    25.    44,7 
3.   37.    2J,i 

7,3 
7,3 
7.4 
7.! 
7.6 
7,7 

6.  49.  44,6 

6-  SI-     3,5 
6.  52.  22,3 
6.   53.  41,0 
&■   54.   59.5 
6.   56.   17,9 

31,7 

=  1.7 

31,8 

31,9 
31.9 

9-  53-  57,5 
9.  54.  38,0 
,.  55.  ,8,2 
9.  ss.  s8,i 
9-  56.  37.7 
9.  57.  17,1 

3«,8 
33,9 
32,9- 
33,9 

]?:o 

16.    0 

15.50 

40 

30 

30 
10 

10 

30 
40 
SO 

2.  39.      0,2 

3.  30.   37.8 

3.     !3.     15,3 

2.  33.     52,S 

3.  J,-.     30.3 
2.     37.        7,8 

7,8 
7.8 
7.9 
7.9 
8,0 
8,1 

8,3 
6,2 

z 
li 

6.   57.  j6,2 

6.  58.   54,3 

7.  0-    13,2 
7.       1.    29,9 
7.      2.    47,4 

7.     4-     4.6 

22,3 
22,4 
32,4 
33.5 

9-  57.  !6,! 
9.  58.  35,3 
9.  59.  .3,8 
9.  59.  53,1 
10.     0.  30,1 
JO.     1.     7,9 

33,1 
33.1 
33,3 
33,3 

33.3 
33.3 

IS-     0 
.4.  SO 

40 
30 

16.    0 

30 
40 
SO 

2.  38.    45,2 

3.  40.    22,5 

2.  4..  59,8 

3.  43.     37,. 

3.  45.  .4,! 
3.   4&.    S'.4 

7.     S-  2'.G 
7.    0.  38,5 
7-     7-   55.3 

7.       9.     12,0 

7.  .0.  28,6 
7.    M.   4i,o 

»;.s 

22,'6 
32,7 
33,8 
22,9 

10.      1.  45,4 

10.     3.  59,5 
10.     3.  36,2 
10.      4.    13.6 
.0.     4.  48,7 

33.3 
33.3 
33.4 
33,4 
33.5 
33.5 

.4. 0 

13.  so     1 
40    1 
3°     , 

17.    o 

30 

3.    48.   38,4 

3-  5°-     5.3 

2.    51.   42,2 

2.  53.   19.0 

8,8 
8,9 
9.0 
9.' 

7.  13.    1,1 
7.  14.  17,0 

7.  15.  32,8 
7. 16. 48,4 

7.   iS.     3,9 
7.   19.   19,3 
7-  ao-  34»4 

33,0 
33,1 
23.1 
23,3 
33.3 
33.3 
33.4 

10.     5.  34,6 
10.     6.     0,3 
,0.     6.  35,s 
10.     7.  10,5 
'O.     7-  45.3 
10.     8.   19,. 
.0.     8.  54,.j 

3  3,6 
33,6 
33.7 
33,7 

33,8 

13.    0 

IS.  so 

40 

30 

10 

T 

^H 

1 

^+ 

Sig  IX.+ 

i 

1 

1 

EI 
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TABLE    Vli.      Equation  of  the  Center  of  Mars  for  Jan.  i ,  1 800,  with  the  Secular 
Variation,  to  be  applied  to  the  Longitude. 

Argument.     The  mean  Anomaly  of  Mars,  or  mean  Longitude  of  Mars  — Longitude  of  the  AphelioH. 

Dcg. 

Sig.  III.- 

Die 

Var. 

Sig.  IV.- 

Diff. 

Var. 

Sig.  v.— 

Diff. 

Var. 

o^e. 

=  .c. 

asc. 

D.      M.     ,. 

SEC. 

D.        M.       S. 

..c. 

SEC. 

so 
30 
40 

.0.  j8.  46,6 
,0.  jK  35,8 
10.  38.  34,7 
.0.  38.  13,3 
10.  38.     1,6 
■o-  37-  49.5 

10,8 

"t4 
".7 

13,1 

'3,4 

13,8 

'3.1 
■3,S 

13,8 
14.1 
'4>4 
'4.7 
>S.' 
'!.! 

X 

.6,6 

.6,9 

.8,5 
iB,8 
19,1 
19,6 
'9.9 
ao,3 

20,7 
21,0 
3, ,3 

31,6 

33,0 

33,3 
33,6 

37.4 
37,4 
37,4 
37,4 
37.4 

8 

8 
8 
8 
8 
8 

34.  29,6 
33-   "7.5 
33.     5,1 
30-  S3,j 
ag.  39,2 
38.  3S,8 

72,1 
73.4 

73,8 
73.' 
73.4 

73.7 
74^0 
74.3 
74,6 
75,0 
7i,3 
75,7 
76,0 
76.3 
.76,6 
76,9 
77,3 

79.' 
79.4 
79.7 
iz 

«.,3 
Si,6 
8i,9 
82,3 
82,5 
83,8 
83.' 

3 ',8 
3 ',8 
3', 7 
3 ',6 
3',S 
31,4 

3.  43-  26,9 

3.  40-  3g,i 
3.  38.  3.,, 
3.  36.  32,9 
3-  34-  34.6 
3-  33.  36,1 

MB.3 

y^ 

..8,7 
"8,8 
119.0 
..9,1 
1.9,3 
"9.3 
"9.4 
"9,6 
"9.7 
"9.9 
130,1 
'30.3 
120,4 

Zll 

130,7 

i3o,8 

131,0 

'3M 

13  lis 
131,9 

123,0 

133,1 
133,3 
123,3 
132,4 
133,S 

14,4 

'4,3 
'4>' 
14,0 
'3,9 
'3,8 

18.  0 

17.50 

40 

30 

10 

13.    0 

30 

40 
50 

.0.  3;.  37,, 
10.  37.  24,3 
.0.   37.    .,,3 
••>■  36-  57.? 
10.  J5.  43,9 
10.  36.  29,8 

37.4 
37.4 

37'4 
37.4 
37.4 
37.4 

37.4 
37.4 
37.4 
37.4 
37.4 
37.4 

8 
8 
8 
8 
8 
8 

27.   12,1 
25.  s8,i 
34.  43,8 
23.  39,3 
32.  i4,a 
20.    s8.g 

31,4 
3', 3 

3 ',3 

31,3 
31,' 
31,0 

3-  30.  37,4 
3.  ^8.  38,6 
3-  36.  39,6 
3.  24.  40,5 
3-  22.  41,3 
3.  30.  42,0 

'3,6 
'3,5 
13,4 

'3,3 

'3,< 

13,0 

17.  0 

.6.50 

40 

30 

30 

14.    0 
>    30 

40 
so 

10.  36.  15,4 
10.  36.    0,7 

■  0.  3;.  4S,6 
10.  3j.  30,1 

■  0.  3;.  14,3 
■0-  34-  S8,i 

8 
.  8 
8 
S 
8 
8 

17.    io,g 
•S-   54.3 
•4-  37.4 

13.   30,2 

3',o 
30,9 
30.8 

30,8 
30,7 
30,6 

30,6 

30,; 
30,5 
30,4 
30,3 

30,3 

3.  <8.  42.6 
3.  16.  43,0 
3-   14-  43,3 
3.  13.  43.4 
3     10.  43.3 
3-     8.  43,0 

13,9 

13,4 

16.  0 

■  J.  50 

40 

30 

15.    0 

30 

40 

10.  34.  41,5 
10.  34.  34,6 
iO.  34.     7,4 
10.  33.  49,8 
10-  33.  31,9 
■  0.  33-  13,7 

37.4 
3  7.4 
37.4 
37.4 
37.4 
37.4 

8 
8 
8 
8 
8 
8 

12.     2,7 
.0.  44,9 
g.  30,8 
8.     8,3 
(>.  4g,5 

S-  30,4 

3.     6.  43,6 
3.     4-  43,' 
3-     3.  4,,s 
3.     0.  40,8 
2.  58.  40.0 
s.  56.  39,0 

12,0 

;;;? 

".7 
11,6 
".5 

15.  0 
14. 50 
40 
30 
30 
10 

16.  0 

10 
20 

SO 

10.  32.   ;;,3 
fO.   33.   36,4 
•  0.  33.   17,3 
.0.  31.  57,6 
.0.  31.  37,7 
10.  3,,    ,j,4 

37.3 
37.3 
37.3 
37.3 
37.3 
37.3 

8 
8 
8 
8 

7 
7 

4.   11,0 
=■  5'.3 
'-  3'. 3 
0.   10,9 
58.  50,2 
57-  39.3 

30,3 
30,1 
30,0 
29,9 

2.  S4-  37.9 

3.  52.  36,7 
a-  so.  35,3 
3.  48.  33,8 
3.  46.  33,3 
3.  44-  30.4 

",3 

11,0 
10.9 
'0,7 
10,6 

14-  0 

13. 50 
40 
30 

10 

17.  0 

10 

30 

30 
40 

10.  30.  56,7 
10.  30.  35,7 
10.  30.   14,4 
10.  39.  53,8 
•  10.  39.  30,8 
10.  39.     8,i 
.0.  38.  45,9 

37.3 
37.3 

37.3 
37.3 
37.3 
37.3 
37.3 

7 
7 
7 
7 
7 
7 
7 

56.     7,9 
S4-  46,3 
S3-  34,4 
53-     3.3 
SO-  39,7 
49-  '6,9 
47-  S3,8 

39,7 

39,6 

39,6 
39,S 
=9,4 
39.4 
39,3 

3.  43.  38,5 
3.  40.  36,5 
a.  38.  24,4 

2.  36-  31,3 

3.  34-    19.9 

3.  3»-  '7.5 

2.  30.  15.0 

.0,5 
10,4 

10,3 
10,1 
10,0 
9.9 
9,7 

13.  0 

13.50 

40 

30 

20 

%.  VUI.+ 

Sig.  V1I.+ 

Sig.  vr.+ 

I 
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TABLE    VU.      Equation  of  the  Center  of  Mare  for  Jan.  1,  1800,  with  the  Secular 
Variation,  to  be  applied  to  the  Longitude. 

Argument.    The  mean  Jnomaly  b/  Mars,  or  mean  Lijn£UKde  of  Mart  ~~  LoH^ilude  of  the  Jfhetion. 

Del- 

Sig. 0.- 

Da. 

Var. 

Sig.  I.- 

DiiF. 

Var. 

Sig.  11.- 

Diff. 

Var. 

Deg. 

0.     u.     .. 

i.e. 

3.C. 

D.       «.       ,. 

,HC. 

..c. 

D.      M.      .. 

..c. 

SEC. 

ia 
ao 
3° 

a.  i».     5,3 
s.  S9.  40)0 

3.       t.    S2,6 

3.     »■  S9.0 
3.     4.  3S'3 
3.     6.  ,,,5 

9^7 
96,6 
96,4 
96,3 
96,2 

9lS,2 
56,2 

96,1 

9;>3' 

96,0 

95.9 
9S.9 
9S,8 
95.6 

95.S 
9S.S 
9S.S 
9S.4 
95.4 
9S.4 
95.3 
9S.a 
95.a 
95.1 
94,6 
94,7 
94,5 
94,4. 
94,3 
94,3 

94,3 
94,2 
94,2 
94,' 
94,0 
93,9 

9.3 
9,3 
9,4 

9.6 
9,6 

7.  ao.   34.4 
7-  s'-  49,4 
7-  23-     4,2 
7.  34-   "8,8 
7.  2  5-   33,a 
7.  36.  47,4 

vs 

74,6 
74.4 
74,2 
74,0 
73,9 
73,8 
73,0 
73,4 
73,2 

72,9 
72,8 
72,6 
7".S 
72.3 
72,1 

71,9 
7', 7 
7''S 
7",3 
7'.> 
70.9 
70,6 

70,  S 

70,3 
70,0 

69,8 

69,! 
6,,3 
69,1 
68,8 
68,5 
68,3 

23.4 
»3,S 

23,6 
23,6 
23,7 

10 
10 

8.   54,0 
9-  3  7.9 
10.     1,6 

::.  X 
1 1. 40,9 

33,9 

33.7 
33,4 

y;i 

3a,  s 

3M 

33,0 

3', 7 
3'. 4 
3',' 
30,9 
30,6 
30,3 
30,0 

29,7 
29,4 

33,8 
33,8 
33,9 
33» 
34.0. 
34.0 

11.  so 
40 
30 
30 

.9.    0 
10 

so 
30 
40 

3.     7-  4?.7 
3.     9-  23.9 
3.  11.     0,1 
3.  .2.  36,2 
J.   14.   1S,S 
3.  15.  48,1 

9.7 
9.8 
9,9 

[0,0 

10,1 
10,3 

7.  38.      1,4 
7-  29-   '5>3 
7.   30.  39,1 
7.   31.  42,; 
7.  32.  56,1 
7-  34.     9.3 

23,8 
23,9 

24,0 
24,1 
24,' 
24,2 

24,3 

24,3 
24,4 
»4,S 
«4,S 
24,6 

24,7 
24,8 

24,8 

»4.9 
25,0 

25I2 

=  5.3 
ai-3 
25.4 

10 

.2. 13,4 

■2.  4S,7 
'3-  17,7 
'3-  49.4 
.4-  20,8 
■4-  S',9 

34,1 
34,1 
34,2 
34.2 
34.3 
34,3 

II.    0 

10.  50 

40 

30 

to 

ao.    0 
90 

30 

40 

so 

3.  17.  s4,o 
3.  "8.  S9>8 
3.  so.  3S,4 
3.  22.  10,9 
5.  23.  46,4 
3-  2S.  s(,9 

■0.3 

10,3 
10,4 

10,6 
10,6 

7.    35.   S2,S 
7.    36.    35,0 

7.   37-  47,6 
7.  39-     0,' 

7.  40.   12,4 
7.  41.  24,!; 

'  7-  42.   36.4 
7.  43.  48,1 
7.  44.  59.6 
7.  46.  10,9 

7.   47.    23,0 

7.  48.  33,9 

10 

.5.  22,8 
■S-  53.4 

16.  23,7 
'6.  53,7 
17-  23,4 

17.  52,8 

34,4 
34,4 
34,4 
34,S 

9.50 
40 
3° 
20 
10. 

10 
30 

30 

40 

so 

3.  s6.   (7,3 
3.  28.  32.7 
3.  30.     8," 
3-  3'.  43.4 
3.  33.  18,6 
3-  34-  !3.8 

10,7 
io,S 
10,9 
11,0 

10 

iB.  22,0 
.8.   ;o,S 
■9-  19.3 

19.  47,5 

20.  15,5 
20.  43,2 

28,8 

z 

28,0 
27,7 
27,4 

27.1 

26.8 

26,5 
26,2 
26,0 

=5.7 

2(,4 

25,' 
a4,B 
S4.S 

24,2 

23.9 

34,6 

34,7 
34.7 
34,7 
34,8 
34,8 

9.     0 

8.50 
40 
30 

32.    0 
10 
ao 
30 
40 
SO 

3.  3'.  28,9 
3-  38.     3,7 
3.  39-  38.4 
3.   41.    12,9 
3-  42.  47,3 
3.  44.  a[,6 

"0 
11,4 
11.5 
11,6 
1 1,6 

7.  49.  43,5 
7.   50.   54,0 
7-  52.     4,3 
7-   53-   '4,5 
7-   54-  =4.5 
7-  55-  34,4 

iO 
iO 

JO 

10 

21.  10,6 
s'.  37,7 

22.  4,5 
22.  3T,o 

22.  57,2 

23.  23,2 

34.8 
34,8 
34.9 
34,9 
34.9 
35.0 

8.     0 

7-  SO 

40 

30 

10 

S3.    0 

30 

40 

SO 

24.    0 

3-  4S.  SS.9 
3-  47.  30,2 

'■  ■"■     *} 
3.  so.  38,6 
3.  52.  12,7 
3-  53.  46,7 
3.  55-  20,6 

=  '■7 
11,8 
11,9 

12,3 

7.  s6.  44,* 
7-  57-   53,7 

7-  59-     3.0 

8.  0.    12,1 
8.     1.  ao,9 
8.     2.  39,4 

8-  3-  37,7 

=  S.S 

25,7 

^5.7 
25,8 
25,9 

10 

10 

23.  48,9 
24-   14,3 

24.  39i4 

25.  4,2 
25.  28,7 

35>o 
3S,o 
35.' 
3S.I 
35,3 
35,2 
3S.3 

7.     0 
6.   50 
40 
30 
20 
10 
6.     0 

Sig.  XS.+ 

Sig.  X.+ 

s;g.  IX.+ 
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TABLE   VII.      Equation  of  the  Center  of  Mars  for  Jan.  i,  1800,  with  the  Secular 
Varition,  to  be  applied  to  the  Longitude, 

Argomemt.     The  mean  Anomaly  of  Mars,  or  mean  Longitude  aJMars  —  Lcngtludcy  the  Apkelien. 

Deg. 

Slg.  III.- 

DiiF. 

Var. 

Sig.  IV.- 

Dur. 

V»r, 

Sig.  V.- 

Diff. 

Var. 

D.E. 

■>.      M.       .. 

sec. 

=  BC. 

0.       M.       9. 

BfC. 

..c. 

0.        M.       S. 

sec. 

..c. 

18.    0 

10.  =8.  45,9 
.0.  28.  a3,o 
10.  57.    19,7 
.0.  37.   36,0 
10.  27.    11,9 
10.  26.  47,5 

22,9 
aj.i 
-3,7 

24,1 

=4.4 

34,8 

26,8 
27,1 
=7.4 

X 

28,6 
28,9 

29,2 
29,6 
29,9 
30.3 
30,6 

30,9 
3 '.3 

3'.7 
32,0 
32,3 
32,6 

33.0 
33,3 
33.6 
34,0 
34.4 
34.8 
35.' 

37,3 
37.3 
37,3 
37.3 
3?,3 
J?.3 

7-  47-  53,8 
7-  46.  30,4 
7.  4;.     6,7 
7.  43-  42,6 
7.  4a.   18,3 
7-  40-   S3. 7 

7.  39.  38,8 
7.  38.     3.6 
7.  36.   38,1 
7-  35-   '2,3 
7.  33.  46,2 
7.  32-   19,7 

8j,4 

«4,3 
84,6 

84,9 
85,2 

86,, 
86,i 

86.6 

g:: 

8,,6 

S7.9 

88,2 
8B,i 
88,8 
8,,. 
89,3 
89,6 
89,9 
90,2 

90.S 
90.8 
9.,r 
9'.4 
gi,6 

9'.9 
92,2 
9^>S 
9",8 
93," 

93i6 

S9.3 
29.3 
29,3 
29,, 

28,8 
2S,8 
28,7 
28,6 
28,3 
28,4 

2.    30.   IS.O 
2.    28.   12,4 
2.   26.     9,7 
2.    24.      6.9 
2.    22.      4,0 

1.  20.     0,9 

2.  ,7.   57,6 
2.    .J.  54,3 
2.    13.  50,9 

2.  11.47,4 

2.      9.  43,8 
2,       7.  40,2 

,22,6 

,22|8 
,22,9 
123,, 

■=3,) 
■23,3 
'23,4 
'23,5 
'23,6 
123,6 

"23,7 
.23,8 
'2J,9 
124,0 
124,1 
124,2 
124,2 

"24,3 
'24,4 
'24.5 
124,6 
'24,7 
'24,7 

'24,7 
124,8 
124,9 
125,0 
125,1 

125,3 
125,3 

12>,3 

125,3 

125,4 
i«S,4 
125,4 

9,7 
9,6 
9.S 
9,3 
9,2 
9,1 

la.    0 
11.  50 

40    . 

30 

19.    0 
10 
so 
30 

40 

50 

10.  36.  aa,7 
to.  15.   S7»6 
>o.   25.   32,3 
10.  25.     6,5 
10.  24.  40,4 
10.  24.   14,0 

37,2 
3  7.1 
37,2 
37,2 
37,2 
37,2 

37,1 
37W 
37,1 
3  7.' 
37.' 
37,' 

8,9 
8,8 
8,6 

8,2 

11.    0 

10.50 
40 
30 

20 
10 

20 

30 

40 

■    JO 

10.  23.  47.2 

10.   23.    20,1 

10.  =a.  52,7 

10.    23.    34,9 
.0.    21.     56,7 

10.  ai.  28,1 

7.  30-   S2,9 
7.  29.  25,9 
7-  27.   58,5 
7-  26.   30,9 
7.  aj.      3,0 
7.  23.   34,8 

7.  22.     6,3 
7.  20.  37,,- 
7.   19-     8,4 
7.   17.  39.' 
7.   16.     9,5 
7.   14-   39.* 

28,4 

28,, 
28,0 

2  7,9 

2.     (.  36,5 
=■     3-  32.7 

2.       ..28,8 

1.  S9.  24,8 
I.  37.  20.7 
1.  ss.  "S,! 

Z 

7,8 
7,7 
7,6 
7,4 

10.     0 

9.   50 

40 

30 

10 

40 
50 

10.  20.  59,2 
10.  20.  30,0 
10.  20.     0,4 
10.  19.  30,5 
10.  19.     0,3 
10.  18.  29,6 

3  7,0 
37.0 
37.0 
37.0 
37,0 
37,0 

27,8 
2^7 
=7,6 
>7.S 
'7.4 
27.3 

I.  S3.  12,3 
..  SI.    8,0 
I.  49.    3,6 
1.  46.59.1 
■■  44.  54.S 
I.  42.  49,6 

I.  40.  45,1 
1.  38.  40,4 
I.  36,  35.6 
'•  34-  36,7 
I.  32.  25,7 
I.  30.  20.S 

7,3 
7,2 
7,1 
6,9 
6,8 
6,6 

1,1 

40 

30 

ao 
10 

23.     0 

30 
40 

SO 

■  0.  17.  58,7 
10.  17.  27,4 
.0.  16.  55,7 
10.  16.  33,7 

■  0.  15.  51,4 
10.  I  J.  18,8 

36,9 
36,9 
36,9 
36,9 
36,9 
36,9 

7.   13-     9.4 

7.     8.  37,0 
7-     7-     S.« 
7-     5-  J»,o 

=7,= 
27,2 
=  7.1 
27.0 
26,9 
26,8 

6,4 
6,2 
6,1 
6,0 
5,9 

e.   0 

7-  so 

40 

30 

10 

23.    0 

30 
40 

34.    0 

10.  14.  45,8 
10.  14.  12,5 
.0.  .3.  38,9 
10.  13.     4,9 

10.     12.     30,5 

10.  11.  ss,7 
,0.  ,..  20,6 

36,8 
36.8 
36,8 
36,8 
36,8 
36,8 
36.7 

7.     4.    a,i 
7.    3.  29,9 
7-     ■>■  S?.4 
6.  S9-  14,6 
6.  S7.  5".S 
6.  ;6.  ia,2 
6.  54.  44,6 

26,7 
26,6 
26.S 
26,4 
26.3 
26,2 
26,2 

,.  28.  ,5,2 
I.  26.    9,9 
I.  24.    4,6 

..   21.  5,^3 

I.  19.  53,9 

■■  ■7-48,5 
I.  .5.43,. 

5,7 
5,6 
5,4 
5,3 
5,2 
5,1 
4,9 

7.   0 

6.50 

40 

30 

ao 
6.     0 

sig.  vni.+ 

Sig.  VII. + 

Sig.  VI.+ 
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TABLE   VII.      Equation  of  the  Center  of  Mars  for  Jan.  I,  1800,  with  the  Secular 
Variation,  to  be  applied  to  the  Longitude. 

Arooment.     The  mean  Atiomaly  ef  Mars,  or  mean  Longitude  0/  Mars  —  Longitude  of  th  Aphelion. 

Dcg. 

%.o.- 

Die 

Var. 

Sig.  r.- 

DilF. 

Vv. 

Sig.  11.- 

Diff. 

V«-. 

Dog. 

..  ».  .. 

.,0. 

..c. 

..     M.      .. 

..c. 

,.e. 

0.        M.       S. 

nee. 

..c. 

a+.    0 

20 

30 

SO 

3.  ss-  20,6 
>■  S6.  S4>4 
J.  S8.  =S,» 

4.  0.     ,,, 
4-     1-  3S,S 
4-     3-     9.0 

93,8 
93.8 
93,7 
93.6 
93.5 
93,4 

93.3 
93,3 
93,1 
93,0 
9»,9 

13,3 

■3.3 

13.4 

8.     3-  3/,7 
6.     4-  4S.9 
8.     5-  S3.9 
8.     7.     1.8 
8.     8.    9,5 
8.     9.   17,0 

8.   10.  34,4 
8.  1,.  31,6 
8.  13.  38,6 
8.  13.  45,5 
8.   14.  J, ,7 
8.  IS.  57,9 

68,2 
68,0 
67,9 
67.7 
67,5 
67.4 
67,3 
67,0 
66,7 
66,4 
66,3 

65.9 
65,8 
65,6 
65,4 

6;,3 

65,1 
64,8 
64,6 

64,4 

64,3 

64.0 

63.8 
63,6 

63,4 
65,3 
63,0 
63,7 

63,5 
63,3 
63,0 
61.8 
6, ,6 
6.,5 

61,2 

25.9 
3S.9 
26,1 
36,1 
26,. 
36,1 

10.  36.   16,8 
10.  26.  40,4 
'0-  37-     3.7 
10.  37.  26,7 
10.  a;.  49,4 
:o.   38.    i.,q 

33,6 
23.3 

33,0 

33,7 
23,5 

31,8 
3I,S 

20,9 

20,6 

20,3 
20,0 

'9.7 

19,4 

IK 

.8,5 

18,1 

■7,8 
■7,S 
■7,3 
■7.0 

16,8 

.6,4 

16,. 

■5.7 
.5.4 

.4.9 
14,6 
'4.3 
.3.9 
'3.5 
'3.2 
12,9 

3  5.3 
3  5,3 
35.3 
3S.4 
35.4 
35,4 

6.     0 
5.  so 
40 
30 
20 
.0 

as.    0 
to 

30 
40 
SO 

4-     4-  4a>4 
4.     6.  ,j,- 
4-     7-  48-9 
4.     9.  33,0 
4-  'o-  SS.o 
4.   IS.  37,9 

'1,9 
13,0 
■3,1 

36,3 
36,3 
26,3 
36,5 

m 

10.  23.   34,0 
10.  38.  ss,8 
■  0.  29.  17,3 
10.  29.  38,; 
10.  39.  59,4 
10.  30.  30,0 

35.5 
35.5 
3  5.5 
3  5.6 
3S.6 
35.6 

S-     0 

4.  so 

40 

30 

20 

36.    0 
to 
ao 
30 
40 

4-  14-     ",8 
4.  IS.  33,6 
4.  '7-     6.3 
4.  IS.  j8,9 
4.  30.  1,,, 
4-  ai.  43.7 

93,8 
9",7 
92,6 

93,  S 

93,3 
93,3 

93.' 
93,0 
93.0 
91.9 
91.8 

9'. 7 
91.6 
91. S 
91.4 
91.3 
91,1 

91.0 
90,9 
90,8 
90.7 
90.7 
90,6 
99,S 

13,2 
.3,3 
■3.3 
'3.4 
'3.! 
'3.6 

8.  17.     3,8 
8.  18.     9,6 
8.  ,9.  ,s,3 

8.    30.   20,6 

8.  31.  3S,9 
8.  21.  31,0 

a6.7 
lb  J 
a6,9 
36,9 

36,9 
36.9 

10.  30.  40,3 

(0.   3..      0,3 
10.  31.  30,0 
10.  31.  30,4 

.0.  3'.  S8,s 

10.   33.    17,3 

3S.7 
35,7 
is.  7 
35,8 
3S,8 
35,8 

4-     ° 

3-  50 

40 

30 

20 

a;.    0 

30 
40 

4.  33.  15.9 
4-34.  48,0 
4.  26.  30,0 
4.  a?.  S3,Q 
4.  29.  33,9 
4-  30.  5S.7 

'J.7 

'3.9 
14,0 
'4.' 

8.  33.  35,8 
8.  34.  40,4 
8.  35.  44,8 
8.  26.  49,0 
8.  37.  5  3,0 
8.  28.  56,8 

37,1 

27.3 
2  7,3 
a  7,3 
S7.3 

10.  33.  35,B 
'o-  3J-  53,9 
10.  33.    li.y 
10.  33.  39,3 
■  o.   33.  46,5 
'0.  34-     3.5 

35,9 
35,9 
35,9 
36,0 
36,0 
36,0 

3.     0 

2.  so 

40 

30 

20 

s8.    0 

JO 

40 

so 

4-  33.  37,4 
4-  33.  59.0 
4-  3;.  30,5 
4.  37-     ',9 
4.  38.  33,3 
4-  40.     4,3 

14,3 

14,3 
'4.3 

'4.4 

8.  30.     0,4 
8.  31.     3,8 
8.  33.     7,0 
8.  33.  10,0 
8.  34.  13,7 
8.  35-  "5.2 

8.  36.  ,7,, 
8.  37.  19,4 

8.    38.   21,3 

8.  39.  23,8 
8.  40.  34,3 

8.  43.  36^8 

»7,S 
»7.S 

17.7 
2  7,7 
27.7 

10.   34.  20, ( 
10.  3+.   36,7 

10.  34.  52,a 

'o-  3  J-     8,5 
10.  35.  33,9 
>o.  3i-  39.' 

36,. 
36,. 
36,. 
36,2 
36,2 
36,2 

2.     0 

(.  so 

40 

JO 

20 

39.    0 
to 
30 
30 
40 
SO 

30.    0 

4.  41.  35,3 
4-  43-     6,3 
4-  44-  37,9 
4.  46.     7,7 
4.  47.  38,4 
4.  49.     9,0 
4-  so.  39,5 

14.7 
14.7 

■4,8 
14.9 
15.0 
iS.i 
15,3 

37,9 
37.9 
=B,0 
38,0 

38,. 
38,1 

38,2 

■  0.  3 J.  54,0 

10.  36-    a.6 
■0.  36.  33,9 

10.  36-   36,8 
10.  3ft.   50,3 
'o-  37-     3,S 

10.   37-   '6,4 

36,3 
36,3 
36,3 
36,4 
36,4 
36,4 
36,4 

0.  50 
40 
30 
30 
to 

0.    0 

Sig.  X1.+ 

Sig.  X.+ 

%.1X.+ 

L                         1 
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TABLE   VII.      Equation  of  the  Center  of  Mars  for  Jan.  i,  iSoo,  with  the  Secular 
Variation,  to  be  applied  to  the  Longitude. 

Argu  M  EM  T.     The  mean  Anomaly  of  Man,  or  mean  LonsUudc  of  Mars  —  Longitude  of  the  Jphe/lott. 

Deg. 

Sig,  III.- 

Diff, 

Vu 

Sig.  IV.  - 

DiiT. 

Var. 

Sig.  V.- 

Diff. 

Var. 

Deg. 

P.       M.      ). 

.,c. 

..c. 

B.      ».      s. 

..c. 

)EC. 

I,.     M.     .. 

SEC. 

..c. 

84-     o 

30 
40 

5° 

.0.     IT.    20,6 

10.   10.  45.' 
10.   10.     9,3 
10.     y.   33,3 
10.     a.   s6,8 
10.     8.  ao,o 

35.5 
3i.K 
36,1 
3^4 
36,8 

37.2 

37,5 
3  7.y 
38.3 
3S,(. 
38.9 
39^2 
39.6 
39.9 
40.3 
40,; 
41.0 

4', 3 
4U6 
42,0 
42,4 
42,7 
43.' 

43,4 
43.7 
44^1 
44.5 
44,8 
45,' 
45,4 
45.8 
40,. 
46,5 
46,9 

36,7 

36,; 

36,; 
3«,? 

■Al 

36,6 

36,6 
36,6 

36,S 

3(>,S 
36,S 

36,4 
36,4 
36,3 
36,3 

36,3 

6.  54.  44,6 
6.  S3.   :o,7 
6.   ,1.  36,5 
6.  30.     2,0 
6.  4».  =7.3 
6.  46.   52,4 

93,9 
94,2 
94,5 
94,7 
94.9 
95.= 

95.5 
95.8 
96,. 
96,4 
96,6 

96,9 
97,2 
97,4 
97,7 
97,9 
98,2 

98,4 
98,7 
99.0 
99.3 
99.5 
99." 
100,0 
100,3 
100,6 
100,8 

101)3 
101,6 

io.,9 
102,1 
102,3 

102,.S 

102,7 
103,0 

26,2 

26,. 
26,0 
25,9 

Hi 

15.  43.1 
■3.  37,6 
.1.    32,0 
9-  2f),3 
7.  20,6 
5-   14,8 

■2S!6 

'25.7 

'25,7 
"S>8 

'25.8 
125,9 

'.X 
,26,. 
126,, 

126,1 

126,1 

126,2 

.26,2 

,26,3 
126,3 

126,3 
126,3 

126,3 
126,4 
126,4 

4.9 

4.S 
4.7 
4,5 
4,4 
4,3 

6.     0 
5.   so 

40 
30 
ao 

so 
30 
40 
50 

10.     7.  42,8 

;°:  I  ^ 

10.     J.  49,1 
10.     s-  10,5 
10.     4-   3 '.6 

6.  43.  17,2 
6.  43.  41,7 
6.  43.     3,9 
6.  40.  a9,H 
6.  38.  33,4 
6.  37.   .6,8 

6.  35.  39.9 
6.  34-     2,7 
6.  3a.  23,3 
6.  30.  47,0 
6.  29.     9,7 
6.  27.  31,3 

=5.6 
=5,5 

=  ;i4 
25,3 

0 

3-     9.° 

58^  5W 
56.  5 '.4 
54.  45,4 
52.  39.3 

4.1 
4,0 
3,9 
3.7 
3,6 
3-S 

4.  so 
40 
30 

a6.    0 

40 
so 

ID.       3.     53,4 

10.       2.     J3,9 
.0.       ..    S2,6 

10.     1.   11,9 
10.     0.  30,9 

24,9 
34,8 
=4,7 
24,6 

=4,5 
=4,4 

14,3 
24,2 
24,1 
14,0 

I 

5».  33.2 
48.  27,1 
46.  2,,o 
44-   14.8 
42.     h,6 
40.     2.3 

3.3 
3»' 

2,7 

4.     0 

3-  SO 

40 

30       ' 

ao 

17.    0 
10 
ao 
30 
40 
so 

9.   sg,  49,6 
9-   59-     8.0 

9.  sa.  26,0 

9.  S7.  43,6 
9.  sy.     D,9 
9.   s6-   >7.8 

J6,, 

3<.,» 
36,» 
36,. 
36,, 
36,. 

6.  25.   53,1 
6.  =4.   '4,4 
6.  22.  J  3,4 
6.  20.  56,. 
6.  19.  (6,6 
6.  17.  36,8 

0 

37.   56,0 
35-  49,7 
33-  43,4 
3'-  37,1 
29.  30,7 
a?-  24,3 

3,4 

=.3 

3,1 

'^9 

■   3-     0 

3.    SO 

40 
30 

10 

28.    0 

30 
40 
50 

9-   SS-   34.4 
9.  54.  50,7 
9-   S4-     S.6 

9.    S3.   32,1 

9-   S3.  3  7.3 
9-  S'-  5^.^ 

36,0 
36,0 
36,0 
3j,9 
35,9 
35,9 

6.  .5.  56,8 
6.  14.  (^s 
6.  12.  33  9 
6.  .0.  s;,, 
6.     9-  14,' 
6.     7.  j2,8 

2]:? 

S3.7 
23.6 
23.5 
2  3,4 

S3,3 
33,2 
33,1 
23,0 

";? 

32,7 

0 

=>.  17,9 
23.   11,3 

is!  5817 

.6.     32,2 

■4.  45,7 

.26,4 
126,4 
126,4 
i26,s 
126,5 
.26,5 
.26,3 
126,3 
126,3 

■36,6 

",7 
1,6 

',3 

3.      0 

I.    50 

40 

30 

39.    0 
10 

30 
40 

SO 
30.    0 

9.  s'-     6,8 
9.   so.  31,0 
9-  49-  34.9 
9.  4a-  48,4 
9-  4«.     '.S 
g.   47.   14,2 
9.   46.  36,6 

35,8 
35.8 
35,8 
35>7 
35,7 

6.     5.  $1,2 
6.    4.     9.3 

6.       2,2  7,2 

6.    0.  44,9 
S.  S9.     «.4 
5.  57-  '9.7 

S-  iS-  5617 

0 

■2.  39.2 
10.  32,7 
8.  20,2 
6.   19.7 
4.  ii,a 
3.     6,6 
0,     0,0 

0,7. 
0,5 
0.3. 
0,1 
0,0 

0.  so 

40 
30 

ao 
10 

Sig.  VUI.+ 

Sig.VU.+ 

Sig.  V1.+ 
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The  equations  are  all  pofidve,  but  the  fum  mnfl  be  diminiihed  2  minatet. 
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40 
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60 
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3S.O 
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34,8 

33,9 
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36,4 
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3'.S 
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28,5 


26,7 
24,8 
23,0 
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// 


19,0 
17,0 
15,0 


13,0 
11,1 

9)4 


3»» 
af7 
a»3 
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// 


#/ 


3S»S 
34,B 


21,0 
19,0 


7,8 
6,4 
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3»» 
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3,4 
4,3 
5,6 


8,7 
10,6 

12,8 
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M 
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// 
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// 


3$,o 
38,1 
41,1 


61,3 
63,0 

64,4 


15,0 
17,6 

20y2 


7,0 

8,7 


23,0 

»S,9 
28,9 


31,9 
3S,o 


44,1 
47,0 
49,8 


S*,4 
S5,o 


59,4 
61,3 


6S,7 
66,6 

67,3 


66,8 

65,9 
64,9 


51,0 
49,0 
47,0 


67,7 
67,7 
67,7 


67,3 
6A8 


63,6 
62,2 
60,6 


4S,a 
43,3 
4^S 


900 


/# 


35,» 
34t$ 
34,0 


S8,9 
S7,o 


39,9 
38,5 

37,a 


S3,o 
51,0 


36,1 
3S»» 


33,6 
33,4 
33,4 


33.6 
33,8 
33,» 


34t6 
3S,o 
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// 
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// 

II 

II 

// 
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20 

18,4 

19,6 
20,7 

31,3 
32,6 

33,9 

43,6 
44,6 
45,6 

50.9 

S'.3 

50,1 

49.S 
48,8 

41,6 
40,4 

39.3 

28,7 

^7,4 
26,1 

16,4 

1 5,4 
14,4 

9,' 
8,9 

8,7 

9,9 
10,5 

30 
40 

50 

22,0 

23,2 
24,6 

35,» 
36,6 

37,8 

46,5 

47»3 
48,0 

S'.4 
S'.S 
S'.4 

48,1 

47.4 
46,6 

38,0 
36,8 

35,4 

24,8 
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22,2 
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ia,7 
12,0 

8,6 

8,5 
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11,9 
12,6 

»3,4 

60 

70 
80 

»S,9 
27,2 

28,5 

39,1 
40,2 

4^4 

48,6 

49,4 
50,0 

51.3 
50.9 

4S,8 
44.8 

4;3,8 

34,1 
32,8 

31,5 

20,9 

19,8 
18,6 

11,4 
10,6 
10,0 

8,7 
8,9 

9,' 

14,2 

'S,» 

t6,2 

90 
xoo 

^9,9 
31,3 

4a,5 
43,6 

50,5 
50,9 

jo,6 
SO,  I 

44.7 
41,6 

30,1 
28,7 

16,4 

9,5 
9,* 

9,4 
9,9 

i7»3 
18,4 
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II 
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10 

20 

6,8 
6,9 

7»o 

1^1 

7.3 
7>3 

7.0 
6,9 

6,3 

5,9 
5,8 
5,6 

4.5 

4.3 
4,2 

3.» 
3.1 
3.0 

a,  7 
a.  7 
a,  7 

3,0 

3,2 

4,1 

4.2 

4.4 

5.5 
5.7 
5.8 

30 

40 

SO 

7.0 

7»i 
7»a 

7»3 
7,3 
7»3 

6,7 
6,6 

6,5 

5,5 
5,3 

5,2 

4,1 
3,9 
3,8 

3.0 

a,7 
a.  7 

2.7 

3,3 
3,4 
3,5 

4*5 
4.7 
4.8 

5.9 
6,1 

6,a 

6j 
70 
80 

7»a 
7t» 
7.3 

7.^ 
7,2 

7.1 

6.4 
6,3 

6,2 

5»o 
4,9 
4,8 

3,7 
3.5 
3,4 

2,8 
2,8 

2,7 

2,8 
2,8 

2,9 

3,6 

3,7 
3,8 

5.0 
5,' 

5.2 

6,3 

6,5 
6,6 

■ 

90 
100 

/»3 
7»3 

7.1 
7.0 

6,1 

5,9 

4,6 
4*5 

3,3 
3.2 

2,7 
2,7 

2,9 
3.0 

3,9 
4,' 
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5,5 

6,7 
6,8 
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3,3 
3,1 

».7 

1,4 
^5 
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2,5 
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4,3 
4,6 
4,8 

6,5 
6,7 
6,9 

8,1 

8,4 

8,3 

30 

40 

50 

8,5 
8,4 
8,3 

7,1 
6,9 

6,7 

5.0 
4*8 

4,6 

a,9 

2,7 

2,5 

1,6 

1,6 

1.7 
1,8 

2.9 

3.1 
3.3 

5,0 
5,2 

5,4 

7,1 
7,3 
7,5 

8,4 
8,5 

60 
80 

70 

8,a 
8,1 
8,0 

6,3 

6,r 

4,3 
4,« 
3,9 

2,4 

2,3 
2,1 

1.4 
'.4 
^4 

',9 

2,0 

a.  I 

3,5 
3,7 
3,9 

5.: 

5.9 
6,1 

7,6 

7.9 

8,6 
8,6 
8,6 

90 

100 

7,9 
7,7 

5,9 

5,7 

3,7 
3.S 

2,0 
1,9 

1.4 
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a.4 
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8,1 

8,6 
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Argument  VI.    Long.  ©  —  Long.  <J. 


0 
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10,0 

10,4 
10,7 

11,0 

ii»3 
11,6 

11,9 
12,2 
12,5 
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i3>a 
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»3f5 
13,8 


14,1 
14,8 


iS,8 


16,2 
i6,s 


200 


// 
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6,5 

6,7 
6,8 
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7,1 
7^ 


7,3 
7,3 
7,3 


17,3 
17,2 

17,2 


17,1 
17,0 

16,8 
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500 


a 


»5,a 
14,7 
14,3 


// 


600 


// 


10,0 

9,4 
8,9 


7,3 
7,3 


i6,s 
16,2 

»S,9 


15,6 


13,8 

13,3 
12,8 


ia,3 

1^7 
ii,i 


4,8 

4,4 
4,1 


8,3 
7y7 
7,» 


3,8 
3,5 
3,a 


6,7 
6,2 

5,7 


10,6 
10,0 


5,3 
4,8 


3,0 

*,9 
2,8 


700 


800 


// 


// 


^7 
a,  7 
»,7 


3,1; 
3,8 
4,2 


a,  7 

a,7 
2,8 


2,8 
a,7 


a,9 
3,0 
3,a 


4,5 
4,8 
5»a 

^6 

5,9 
6,2 


3,3 
3,5 


6,5 
6,8 


900 


// 


6,8 

7.1 

7.5 
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8,1 

8,4 
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9»3 

9»6 
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20,4 

21,2 

21,9 

22,7 

^3,4 


24,0 
24,6 
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24,6 
25,2 

^5,7 


26,2 
26,6 
27,0 


a  7,4 
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27,9 


28,1 
28,3 


600 
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28,3 
28,5 
28,6 


28,6 
28,5 
28,3 


28,1 
27,9 

^7^7 


27,4 
27,0 


700 


u 


27,0 
26,6 
26,2 


*5,7 
25,2 

24,6 


24,0 

23,4 
22,7 


21,9 
21,2 


800 


// 


21,2 
20,4 

19,7 

18,9 
x8,i 

i7,a 

16,3 

15,5 
14,5 

'3,7 
12,8 
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1 1,1 

10,3 
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8,1 

7»3 
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8,5 

8,9 

9,^ 

9,6 
10,0 


- 


i 


•  » 
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TABLE  XVL     Logarithms  of  the  Radius  Veftor  of  the  Orbit  of  Mars  for  Jan.  i ,  1 800, 

with  the  Secular  Variation, 


D. 


o 
I 

%■ 

3 

4 

5 


6 

7 
8 

9 

10 


IX 

12 

'3 
»4 
15 


16 

17 
18 

19 

20 


21 
22 
23 
24 

IL 
26 

^7 

28 

29 
30 


Argument.     The  mean  Anomaly  of  Mars. 


Sig.  O. 


0,221606 
0,221601 
0,221587 
0,221564 
0,221531 
0,221488 


0,221437 
0,221375 
0,221305 
0,221224 
0,221135 


0,221036 
0,220927 
0,220810 
0,220683 
0,220546 


0,220401 
0,220246 
0,220081 
0,219908 
0,219725 


0,219533 
0,219332 
0,219121 
0,218901 
0,218673 


0,2x8435 
0,218188 
0,217932 
0,217667 
0,217392 

Sig.  XI. 


DifF. 


■ 


005 
014 
023 
033 
043 

051 

062 
070 
081 
089 

099 

109 

117 
127 

^37 

X65 

J  73 
183 

X92 
201 

2X1 
220 
228 

238 

*47 
256 

265 


p^«i" 


Sec.  Var 


+35»8 
35.8 
35»8 
35»7 
35»7 
35j6 


3S>6 
35»S 
3S>4 
35>3 
35»a 


3S»o 

34i9 

34i7 
34.6 


34i4 
34»3 
34»a 
34ii 
33»9 


33»7 
33iS 
33»3 
33»i 
32,9 


3^,7 

32»S 
32,2 

32,0 
31.7 


Sig.  I. 


0,217392 
0,217109 
0,216817 
0,216516 
0,216206 
0,215888 


0,215560 
0,215224 
0,214879 
0,214525 
0,214163 


0,213792 
0,213413 
0,213025 
0,212629 
0,212224 


0,211812 
0,211390 
0,210961 
0,210523 
0,210078 


0,209624 
0,209163 
0,208693 
0,208216 
0,20773  X 


0,207238 
0,206738 
0,206231 
0,205715 
0,205193 

Sig.  X. 


Diff. 


283 
292 
301 
310 
318 

328 

336 

34S 

354 
362 

37^ 

379 
388 

396 

405 

412 

422 
429 
43a 
445 

454 

46  X 
470 

477 
485 

493 
500 

507 
5x6 

522 


Sec.  Var. 


+3W7 
31,5 

3^3 
31,0 

30,8 
30,  s 


30,2 
30,0 

29*7 

^9*5 
29,2 


28,9 
28,6 
28,3 
28,0 

^7^7 


^7,3 
27,0 

26,6 

26,2 

25,8 


35j4 
25,0 

24,6 

24,2 

23,8 


a3»4 
23,0 

22,6 

22,2 
21,8 


Sig.  II.   DifF. 


0,205193 
0,204663 
0,204x26 
0,203583 
0,203032 
0,202474 


0,201909 
0,201338 
0,20c  ;6o 
0,200 1 76 
0,199585 


0,198988 
0,198385 
0,197776 
0,197162 
0,196541 


0,195915 
0,195283 
0,194646 
0,194003 
0,193356 


o,x92  703 
0,192046 
0,191384 
0,190718 
0,190048 


0,189373 
0,188694 
o,x88oix 
0,187324 
o,x86635 

Sig.  IX. 


530 

537 
543 
551- 
558 

565 

57^ 
578 
584 

59» 

597 

603 
609 
614 
621 

626 

632 

637 
643 

647 

653 

657 
662 

666 

670 

675 

679 
683 
687 
689 


Sec.  Var 


+21,8 

2f,4 

21,0 
20,6 
20,1 
19,6 


9»i 
8,6 

8,x 
7,6 
7,0 


6,5 
6,0 

5,5 
5,0 

4,5 


3,9 

3,4 
2,8 

2,3 

x,8 


1,2 
0,6 
0,0 

9,4 
8,8 


8,2 

7,0 
6,4 
5,8 


D. 


30 
29 
28 

27 
26 

25 


24 

23 
22 

21 

20 


li 

I 


17 

x6 
'5 


14 

12 

II 
xo 


9 
8 

7 
6 


4 
3 

1 
O 


■    r 


I 


i«BH.V>ta 
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TABLE  XVL    Logarithms  of  Ihe  Radim 

Veftor  of  the  Orbit  of  Mars  for  Jan.  i 

,  1800, 

with  tlie  Secular  Variatiun, 

Argumekt.     The 

mean  Anomaly  of  Mtirs. 

- 

Sy.  III. 

DW, 

Sec.  Var 

Sig  IV. 

Diff. 

Stc.V.r. 

Sig.  V. 

Diff. 

Sec.  Var. 

o 

o,i866j3 

694 
696 
699 

+  5,8 

0,165331 

fi 

66, 

-■5,4 

0,147503 

+46 
433 
420 
403 
394 

-34,8 

0,185941 
0,185245 

5.1 
4,5 

0,164639 
0,163952 

z 

«,'47057 
0,146634 

35,3 
35,8 

0,164546 

3,8 

0,163269 

.7,6 

0,146204 

30,3 

o.>83844 
0,183140 

704 

3,3 
2,6 

0,162591 
0,161917 

18,4 
19,1 

0,145796 
0,145402 

36,8 
37,3 

0,183433 
0,181734 

709 

'.9 

0,161248 
0,160585 

66j 

19-8 
ao,5 

0,145021 
0,144654 

367 

3  7,8 
3S,2 

S 

0,181012 

-11 

+  0,5 

o,i5992« 

21,2 

0,144301 

33S 
3=4 

38,6 

0,180299 

7'4 

-  0,1 

0,159376 

«4S 

0,143963 

39,0 

10 

0,179585 

o,g 

"~h7 

0,143639 

39.3 

7.6 

6,, 

lio 

tl 

0,178869 

1,6 

0,15799a 

6j» 

»3,S 

0,143329 

.295- 

3fl,6 

12 

0,178152 

717 

=,J 

0,157360 

24,2 

0,143034 

39.9 

n 

o.i?7-t3S 

3,0 

0,1  5^735 

35,0 

0,142754 

=65 

40,2 

'4 

0,176717 

7'9 

3,7 

0,156117 

607 

25,7 

0,14J4f;y 

40,5 

'; 

0,175998 

4,4 

0,155510 

=6,3 

0,142239 

40,8 

7ao 

214 

i6 

0,175279 

5-' 

0,154910 

S5 

27,0 

0,142005 

41,1 

'7 

O)' 74559 

7'9 

5.3 

",' 543^7 

a7.6 

0,141785 

204 

41,3 

o,i73ii4o 

6,6 

o,is373s 

28,3 

0,141581 

4',5 

'9 

0,173122 

' 

7,3 

0,153156 

29,0 

0,141393 

4',7 

0, .  73405 

716 

0,152591 

^9.7 

0,14122a 

'51 

41.9 

0,171689 

8,8 

0,151034 

547 

30,3 

0,141067 

139 

42,1 

§ 

33 

0,170974 

-li 

9,; 

0,151487 

30,9 

0,140935} 

4',  3 

3j 

712 

10,3 

0, 1 50950 

3 '.4 

o,i4oyo5 

43,4 

7 

' 

0,169549 

709 
705 

11,0 

0,150424 

31,9 

0,14069? 

091 
074 

058 

041 
025 
009 

4S,S 

2! 

0,160840 

i',7 

0,149909 

S04 

493 
48, 
470 
4S» 

32,4 

D,  I  40606 

42,6 

5 

36 

0,168133 

12,4 

0,149405 

32,9 

0,14053a 

43,7 

4 

27 

0,167418 

13,2 

0,148911 

33.4 

0,140474 

42,8 

1 

3M 

0,166726 

699 

6ij6 

0,148431 

33,8 

0,140433 

42,3 

29 

JO 

0,166027 
0,165331 

14,7 
1 5.+ 

0,147961 
0,147303 

34.3 

34.8 

0,140408 
0,140399 

42.9 
42,9 

0 

sig.  vm. 

Sig.  vir. 

Sig.  VI. 
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TABLE    XVII.      Equation  of  the  Radius  Vedor. 


ARO. 

O 
lO 
20 

30 
40 

SO 

60 

70 
80 

90 
100 


Argument  II.    Long.  $ — Long.  X. 


O 


142 

143 
144 


147 
I  SO 

MS 


160 
166 
172 


178 
i8s 


100 ! 200 


i8s 
192 
198 


204 
210 
214 


218 
221 
223 


224 
224 


224 
223 
221 


217 
213 
207 


200 

193 
184 


174 
i6s 


f^OO 


165 

MS 

144 


133 

121 

109 


98 

87 
76 


6s 
55 


4  00 


36 


28 

21 


9 

S 

2 


o 
o 


500 


o 
o 

2 


S 
9 


21 
28 
36 


46 

ss 


600 


55 

76 


87 
98 

10^ 


121 

133 

H4 


MS 
165 


700 


165 

^74 
184 


»93 
200 

207 


213 
217 
221 


223 
124 


bOO 


224 
224 
223 


221 
21b 
214 


210 
204 
198 


192 
18s 


900 

185 
178 

17* 


166 
160 

MS 

150 

147 
144 

143 
142 
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Argument  III.    Long^  £  — 9  Long.  %. 


ARC. 


O 


100 


200 


SOO 


400 


500 


600 


700 


800 


900 


o 

10 
20 

30 
40 

SO 

60 

70 
80 

90 
100 


9 

7 
6 

4 

3 

2 

I 

X 

o 

o 
o 


o 
o 
I 

2 

3 

4 

5 

7 
9 

10 

12 


12 

M 
17 

20 
22 

IL 
28 
31 

34 

38 

41 


41 

44 

SI 

S4 

ii 
61 

6S 

68 

71 

75 


81 

87 
90 

92 

9S 

97 

99 

lOI 


lOI 

103 
X04 

106 
107 
108 

109 
109 
no 

no 
no 


no 
no 
109 

108 
107 
106 

105 
103 

lOl 

100 


98 


98 

95 
93 

90 
88 

ii 
82 
79 

7a 
69 


69 
66 

62 

59 
S6 

il 

49 
45 
4a 

39 

35 


35 
32 

— 

26 
23 
20 

18 

M 

M 

II 
9 


il 
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TABLE    XIX. 


Argument 

IV. 

s  Long 

.  <J  - 

3,  Long.  %. 

ARC. 

0 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1 

0 

0 

4 

II 

17 

21 

22 

18 

II 

S 

I 

10 

5 

II 

18 

21 

21 

17 

II 

4 

I 

I 

20 

s 

12 

18 

22 

21 

17 

10 

4 

0 

I 

30 

6 

13 

19 

22 

21 

16 

9 

3 

0 

I 

40 

'  7 

13 

19 

22 

21 

IS 

9 

3 

0 

I 

so 

7 

14 

20 

22 

20 

IS 

8 

2 

0 

2 

60 

8 

IS 

20 

22 

20 

14 

7 

2 

0 

2 

70 

9 

IS 

20 

22 

19 

13 

7 

2 

0 

3 

80 

9 

16 

21 

22 

19 

13 

6 

I 

0 

3 

90 

xo 

17 

21 

22 

18 

12 

S 

I 

0 

4 

ICO 

II 

17 

21 

22 

18 

II 

S 

I 

0 

4 
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Argument  V. 

Longi 

•  V- 

ARC. 

0 

100 

200 

200 

400 

500 

600 

700 

800 

900 

0 

10 
20 

2 

3 
3 

7 
8 

8 

13 
13 
14 

17 
17 
17 

18 
18 

18 

16 

IS 
IS 

II 
10 

10 

S 
5 
4 

^      I 
I 

I 

0 
0 
0 

30 
40 

SO 

4 
4 
S 

9 

9 

10 

14 
IS 
IS 

17 
18 

18 

18 

17 
17 

14 
14 
13 

9 

9 
8 

4 
3 
3 

2 
0 
0 

0 

J 
I 

60 

70 
80 

1 

6 

II 
II 
22 

16 

18 
18 
18 

17 

17 
16 

13 
12 

12 

7 

7 
6 

3 
2 

2 

0 
0 
0 

I 
I 

90 
100 

7 
7 

12 
13 

16 

»7 

18 
18 

16 
16 

II 
II 

6 
S 

2 

I 

0 
0 

2 
2 

>mm 


_J 


U6 
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TABLE    XXI. 


Argument  VI. 

Long,  Q 

Long. 

(J. 

1 

ARC. 

0 

100 

200     5  00 

too 

500 

600 

TOO 

8  00 

900 

O 

I 

0 

3 

^7 

31 

37 

31 

17 

3 

0 

lO 

I 

0 

4 

^  18 

32 

37 

30 

15 

2 

0 

20 

I 

0 

S 

20 

33 

37 

29 

13 

I 

0 

30 

I 

0 

6 

21 

34 

37 

a; 

12 

I 

0 

40 

I 

0 

8 

^3 

35 

36 

26 

10 

1 

5"^ 

I 

I 

9 

^S 

36 

36 

^S 

9 

I 

60 

I 

I 

10 

26 

36 

35 

a3 

8 

0 

70 

0 

z 

12 

27 

37 

.34 

21 

6 

0 

80 
90 

0 

2 

13 

29 

37   . 

33 

20 

5 

0 

0 

2 

^S 

30 

37 

32 

18 

4 

0 

100 

0 

3 

17 

31 

37 

31 

n 

3 

0 

\  . 

1 

1 

1 

\ 
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Argument  VII. 

a  Long,  i  - 

-jLi>«j 

e* 

ARO. 

0 

100 

200 

3  00 

400 

500 

600 

TOO 

800 

900 

0 

19 

13 

6 

2 

0 

3 

9 

16 

20 

22 

. 

10 

19 

13 

6 

I 

0 

3 

9 

16 

21 

22 

20 

18 

12 

5 

I 

0 

4 

10 

17 

21 

22 

^0 

18 

II 

S 

I 

I 

4 

II 

17 

21 

21 

* 

40 

17 

10 

4 

0 

I 

S 

12 

18 

22 

21 

' 

.50 

n 

9 

4 

0 

I 

s 

13 

18 

22 

21 

60 

16 

9 

3 

0 

I 

6 

13 

19 

22 

21 

70 

16 

8 

3 

0 

2 

6 

14 

'9 

22 

20 

60 

^5 

7 

2 

0 

2 

7 

IS 

20 

22 

20 

90 

14 

7 

2 

0 

2 

8 

»S 

20 

22 

20 

100 

13 

6 

2 

0 

3 

9 

16 

20 

22 

»9 

^        i 
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TABLE   XXIII. 


ARC. 


O 

lO 
20 


30 
40 

SO 


60 

70 
80 


90 
100 


4 
4 
3 


3 
2 


2 
I 
I 


o 
o 


Argument  VIII.    2  Lon^.  Q  — sLongm  S. 


100 


o 
o 

o 


I 
I 

2 


-2 
2 

3 


S 

4 


200 


4 
5 
5 


6 

7 
8 


9 

10 

II 


12 
13 


300 


13 

14 
16 


400 


500 


17 
18 

19 


20 
21 
22 


^4 
»S 


as 

26 

a7 


28 
29 

30 


31 
32 

33 


33 
34 


34 
34 
35 


36 

36 
36 


37 
37 
38 


3« 
38 


600 


38 
38 
38 


37 

37 
36 


36 
36 
35 


35 
34 


TOO 


34 
33 
33 


3a 
31 
30 


2 
2 
27 


26 


800 


as 

^4 
a3 


22 
20 

^9 


18 

17 
16 


14 
13 


■     i  . 


900 


13 
12 

II 


10 


7 
6 


S 
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TABLE    XXIV.      The  Equation  of  the  Radius  Vedor  in  parts  of  its  Logarithm. 


Argument.    At  the  Side,  the  Log.  rfthe  Radius  Ve6lor:  and  at  the  Top, 
the  Sum  of  the  preceding  Equations  diminished  by  263. 


Ar-o.  Log.  of 
Rod.  fea. 


0|  2  20000 
0^215 

0|2I0 
0,205 


0^200 
0,195 
0,190 
0^185 


0^180 

o»i75 
0,170 

0,165 


0,160 

0,150 
0,145 
0,140 


100 


26,2 
26,5 
26,8 
27,0 


a7>4 

a7»7 
28,0 

28,3 


28,7 
29,0 

a9»3 
a9»7 


30,0 

30>4 
30.7 
3ifi 
3^4 


200 


.5*53 

S3,o 
S3»6 

S4ii 


54,8 

.55,4 
56,1 

56,6 


57,4 
58,0 

58,7 
59,4 


60,0 
60,7 
61,4 
62,2 
62,8 


300 


78 

79 
80 

81 


82 

83 
84 

85 


86 

87 
88 

89 


90 

91 
92 

93 
94 


400 


106 
107 
108 


109 
III 
112 
113 


"5 
116 

1^7 
119 


120 
121 
123 
124 
X26 


500 


131 
133 

134 
135 


600 


139 
140 
142 


144 

H5 

H7 
148 


150 
152 

153 
^55 
157 


'57 

159 
161 

162 


164 
166 
168 
170 


172 

^74 
176 

178 


180 
182 
184 
186 
188 


700 


183 
r85 

187 
189 


192 

194 
196 

198 


201 
203 
20c 
208 


210 
213 
215 
218 
220 


800 


209 
211 
214 
216 


219 
221 
224 
226 


229 
232 
234 
237 


240 

243 

246' 

249 

252 


900 


235 
238 
241 

243 


246 
249 
252 


258 
261 
264 
267 


270 

273' 

276 

280 

283 


Hi^iF 


WB 


■  L-L'.l  ^*f 


*=-r 
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TABLE   XXV.     Heliocentric  Laiitudc  of  Mars. 


Argument.     The  Longiiude  upon  the  Orbit  —  the  Longitude  of  the  Node. 


Sig.  O.  N. 


Sig.  VI.  i. 


X.  56,3 
5-  48,7 


7-  44,7 
9.  40,6 
1 1.  36,4 


26.  5i,S 
28.  44,4 


30.  36,4 
3a.  27.9 
34-   i8,B 


36.  9,1 
37-  S8.? 
jg.  47,6 


46.  55.7 
46.  40,  C) 


Si-  7.9 
!3-  5°.' 
Ji-   3>i3 


Sig,  XI.  S. 
Sig.  V.  .W. 


MS,6 
"S.3 


'■3,S 
113,1 

113,6 


[09,6 
108,9 


97.0 
95.8 
94.7 
93.5 
92,1 


87,1 

85,8 

84.4 
81,9 


73,6 
77.0 

75.5 
74.0 
72,5 

70.9 
69,1 

67,6 

65,9 
64,1 

60,8 


Sig.  II.  N. 

Sig.  vui.  s. 


38.    3,3 

38.  57.0 


39-  48,9 
40.  39,0 
4'-  27.2 

43.  13,6 

42.  S».2 

43.  40,9 


46.     13,3 

46-  4S.3 

47-  10,4 


47-  45.5 

4U.     13,6 

48-  3  7.  a 


JO.  38,2 
50-  47.3 
S°-  S4i4 


57.3 
S5.S 
53,7 


44,6 

42,7 
40.7 
38,8 
36,9 


33.0 
3't' 
39,1 


»5,2 

23.2 
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TABLE  XXV  I.  Redu&ion  to  the  Ecliptic  both  in  Longitude  and  for  the  Radius  Veaor. 


The  Longitude  upon  the  Orbit  —  the  Longitude  of  the  Node. 


1 


o 
I 

2 

3 


Sig.  O.  - 


sig.  VI.- 


4 

5 
6 


7 
8 


10 

II 

12 


13 
'5 


i6 
18 


^9 

20 

21 


22 
23 

24 


as 

26 

^7 


28 
29 
30 


stc. 


OyO 

5f7 


7»7 

9*5 
11,2 


13,0 
14,8 
16,6 


18,4 
20,2 

aif9 


23,6 

»S>3 
26,9 


»8,s 

3=>»i 
31,6 


33»i 
34i6 
36,0 


37»4 

38,7 
40,0 


41,2 

42»4 
43»S 


Diflf: 


SIC. 


44,6 

4S»<^ 
46,6 

Sig.  XI.  + 
Sig>  V.+  i 


^9 
'»9 
^9 

2,0 

1,8 
H7 
1,8 

i»8 

1,8 

1,8 
i»7 

i»7 

hi 
1,6 

1,6 

1,6 
1*5 

i>S 

^5 
if4 

»>4 

1,3 
1,3 

1,2 
1,1 

1,1 

1,0 

^3 


Log. 


OyO 

0,1 
0,3 

0,6 


1,1 

1,7 


3,3 
4,4 
5,5 


6,8 
8,2 

9,8 


'3,» 
15,2 


»7,a 
19,3 
*J,7 


24,0 
26,5 
29,1 


31,8 
34,6 

37,5 


40,5 
43,5 
46,7 


49,9 
53,3 
56,7 


Sig.  r.- 


Sig,  VJI.- 


SEC. 


46,6 

47,5 
48,3 
49,1 


49,8 

50,5 
5^1 


51,7 
52,2 

52,6 


5*,9 
53,» 
53,5 


53,7 
53,8 
53,8 


53,« 
53,7 
53,5 


53,» 

5^,9 
52,6 


52,2 

5^7 
5',^ 


49,8 
49,1 


48,3 

47,5 
46,6 

Sig.  X.  + 


DiiF. 


SEC. 


^'21 
0,8 

0,8 

<^,7 

0.7 
0,7 

0,6 

0,5 
0,4 

0,3 

0,3 
0,3 


0,2 

0,1 
0,0 

0,0 

0,1 
0,2 

0,3 

0,3 
0,3 

0,4 

0,5 
0,6 

0,6 

0,7 
0,7 

0,8 

0,8, 
0,9 


Log. 


56,7 
60,0 

63,6 
67,3 


70,8 
74,6 
78,2 


82,1 

85,9 
89,7 


9J,6 

97,5 
101,4 


105,4 
109,3 

"3,3 


117,2 
121,2 
125,2 


129,1 

133,0 
136,9 


140,7 
144,6 

h8,3 


152,1 

155,7 
»59,4 


163,0 
1 66, 5 
169,9 


Sig.  IL- 


Sig.  vriL- 


SBC. 


46,6 

45,6 

44,6 
43,5 


4^,4 
41,2 

40,0 


38,7 

37,4 
36,0 


34,6 

33,1 
31,6 


30,1 
28,5 
26,9 


25,3 
23,6 

21,9 


20,2 
18,4 
16,6 


14,8 
13,0 
11,2 


9,5 
7,7 
5,7 


3,8 

»,9 
0,0 

Sig.  IX.  + 

Sig.  IlL-f 


DifF. 


SEC. 


1,0 

^1,0 

1,1 

^a 

1,3 

1,3 
^4 

1,4 

',5 
»,5 

hS 

1,6 
1,6 

1,6 

h7 
h7 

h7 

1,8 
1,8 

1,8 

1,8 
1,8 

»,7 

1,8 
2,0 

',9 

^9 
h9 


Log. 


169,9 

'73,4 
176,3 

'79,9 


183,1 
186,1 
189,1 


191,6 
194,8 

197,5 


"99,9 
202,6 

205,0 


207,2 
209,4 
211,5 


ai3,4 
215,1 

216,8 


218,2 
219,6 
221,1 


222,3 
223,2 
224,2 


-225,0 

"5,5 
226,0 


226,4 
226,6 
226,6 


ro 

3 


30 
29 
28 

27 


26 

*5 
^4 


23 
22 
21 


20 

'9 
18 


17 
16 

15 


'4 

'3 
12 


II 

10 

9 


8 

7 
6 


5 

4 
3 


2 
I 
o 


i  « 


H  % 
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TABLE   1.      £/i5C;5j  of  the. Mean  Longitude  of  Jupiter, 
Equations. 

with  the  Aiguments  of  the 

1 

• 

Mean  Long. 

Aphelion. 

Node. 

1 
1 
I 

VBaRS. 

..        P.       M.       .. 

,.        U.        M.       .. 

3.        D.       U.       1. 

Nat.  j.  C.         o 

lOO 

1500 

4.  39.  32.  41,8 
10.      s-  JO.   15,0 

S-  37-  38-  26,4 
"•     3-  55-  59i'> 

5.  12.    46.    37 

6.  4.  50.   10 
6.     6.  34.  43 

2.  30.    3J.      8 

3.  >'.    32.    38 

3.     4.  36.     8 
3.     5-  3S.  38 

B.  N.  1.      1600 

C.  1700 
B.                1740 
B.                1760 
B.                1780 

4.     9.  23.  40,2 
9.   15.  36.   '4.2 
3.     g.     7.   15,3 
10.     7.  32.  46,0 
6.    .4-  38.   .6,6 

6.     7.  59.  14 
6.     9.  J  J.  47 
6.   10.   :i.  37 
6,   10.  30.   31 
6.    10.  49.  36 

3.     6.  35.     7 

3.     7.  34-  37 
3.     7.  48.  35 
3.     8.     0.  I, 

3.  8.  '2.. ,; 

1786 
1787 
B.              1788 
17B9 
1790 

0.  lb.  46.  26,3 
1..17.    6.  58,0 
3..  17.  31.  28,9 

3.  17.  S3.     0,6 

4.  18.  13.  33,4 

6.  ,0.  S|.     6 

6.   10.   57.     0 
6.   10.   s;.  S7 
6.   ,0.  s8.  S4 

3.     8.  ij.  47 
J.     8.  ,6.  »j 
3.     8.  .6.,  59 
3.     8.  '7.  34 
3.    ,8.  .8.  .0 

179. 

B.                .792 

'793 

'794 
'795 

S-   '8.  34.     4,1 

6.  18.  S9.  31,0 

7.  19.  30.     6,8 

8.  19.  40-  38,5 

9.  20.      1.   10,2 

6.  10.  59.  JO 
6.   „.     0.  47 
6.    '1.     1.  44 
6.  .'.     a.  4, 
6.    ".     3.   37 

3.     8.  '8.  46 
3.    .8.   '9.  31 
3.     8.  '9.  57 
3.     8.  .0.  53- 
3.     8.  3..     9 

B.                .796 

.0.  20.  36.  4>,' 

11.   30.   47.    11,9 

0.  Bi.     7.  44.6 

..    2<.   38.    .6,4 
2.   21.   48.    48,. 

6.  11.     4.  34 
6.  n.     5.  31 
6.  II.     6.  38 
6.  u.     7.  34 
6.   '1.     8.  31 

3.     8.  31.  44 
3.     8.  33.  3Q 
3.     8.  33.  c6 
3-     8.  23.  „ 
3.     8.  24.     ) 

1801 

'8<.» 

'80J 

B.                1804 

'805 

3.  22.       9.     19,9 

4.  22.  39.  s.,6 

S-   23.    SO.    13.4 

6.  33.   i;.   54,3 

7.  23.  36.  26,0 

6.  It.     9.  18 
6.    ',.   ,0.    ,4 
6.   11.   ".   11 
6.  ".  '3.     8 
6.  ,,.  ,3.     s 

3.     8.  24.  43 
3.     8.  25.  .8 
3.     8.  25.  54 
3.     8.  216.  30 
3.     8.  27.     6 

1806 

'S07 

B.                1808 

8.  23.   s6.   S7.8 

9.  24.   tj.  39,5 
10.  24.  43.     0,4 
i[.  25.     3.  33,3 

0.   25.  34.      ;,g 

6.  1..  14.     1 
6.   ...  .4.  jS 
6.  ".  15.  5; 
6.   ".  16.  53 
6.  11.  ,7.  48 

3.     8.  27.  4' 
3.     8.  38.  17 
3.     S.  28.  53 
3.     8.  29.  28 
3.     8.  50.     4 

.«■' 

B.                1812 
.B'j 
'814 

.S'i 

1.  25.  44.  35,7 

2.  26.   10.     6,5 

3.  36.  30.  38,3 

4.  26.   51.   10,0 
S-  27-   "■  4'. 7 

6.   ',.  ,8.  4s 
6.  I'.  .9.  43 

6.    ".   30.    3, 

6,  ',.31.  J5 
6.   .1.  33.  31 

I:  I:  r.:  % 

3.     8.  3..  s' 
3.     8.  32.  36 

3.     8.   33.     3 

B.               1816 

.817 

i8>8 

18(9 

B.               1820 

6.  27.  37.   12,6 

7.  37.  S7.  44.4 

8.  28.   18.   16,: 

9.  28.  38.  47,9 
10.  29.     4.   18,8 

6.  .1.  23.  29 
6.  ".  34.  26 
6.  ".  3;.  S3 
6.  ".  26.  '9 
6.  ".  27.  ,6 

3.     3.  33- 3«. 
3.     8.   34.   ij 
3.     8.  34.  49 
3.     8    3!.  .J 
3.     8.  36.     . 

" 
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TABLE   i. 

Epoch  of  the  Mean  Longitude  of 

Jupiter,  with  the  Arguments  of  the 

Equations. 

Anc. 

A«n, 

Arc. 

AlC!. 

A.r.. 

Arc. 

Akc.. 

Ait-s 

U. 

m. 

IV. 

V. 

VI. 

VII. 

vm. 

IX. 

Nat.J.C.    o 

m37 

99S7 

^467 

..,0 

S" 

,8, 

320 

S34 

lOO 

1B4' 

6374 

9237 

(Jl)l 

S23 

482 

974 

629 

1400 

74S' 

9796 

7270 

7003 

.473 

997 

779 

762 

■ 

1500 

7806 

6213 

4040 

0203 

■  as 

498 

Si3 

•57 

B. 

N.  3.    1600 

8,4^ 

2626 

0772 

JJ81 

891 

995 

286 

S^o 

C. 

8^00 

9*43 

7543 

^5/9 

603 

495 

040 

943 

B. 

3610 

28, 

8,6 

74a 

B. 

lybo 

aj.i 

bbql 

6joo 

632 

„6 

09  i 

9B2 

1 

B. 

■  780 

H7B.! 

2177 

0959 

3140 

974. 

296 

444 

:;86        1804 

3162 

8,„ 

6-7 

406 

\U 

86, 

■;8;        5308 

1120 

«,te 

59' 

899 

B. 

i?b8 

2812 

3490 

6361 

9796 

gji 

777 

^84 

933 

.789 

33«; 

16S4 

6969 

0&28 

028 

961. 

9b7 

:7yo 

3«'9 

3818 

'439 

f43 

,46 

6. 9 

43*a 

3982 

8104 

pqo 

262 

33' 

637 

034 

S. 

4826 

4'40 

S97' 

I,M 

379 

(.6. 

t>54 

'793 

i3»9 

4310 

9639 

i'lil" 

490 

70: 

'794 

sHU 

4474 

0307 

4787 

0.4 

<s(^ 

■79S 

6337 

4639 

09  74 

j6,a 

:3i 

071' 

.07 

B. 

"796 

6840 

4803 

1G42 

64,-2 

848 

j;,' 

734 

204 

7U4 

4967 

=  310 

l'^\ 

96; 

44' 

7+2 

2-,d 

'796 

7H47 

yi' 

2977 

2yi 

'799 

Bi^. 

;29i; 

3f'4S 

«,„6 

'99 

777 

306 

88j4 

54S9 

43-3 

9778 

JiO 

996 

/95 

340 

iSoi 

'c^t, 

;6=4 

498. 

0609 

4ii 

iSi 

gl2 

.Ho; 

WK8 

4648 

1441 

Sio 

J66 

40H 

1B03 

^9^2 

6316 

2273 

51' 

«47 
83^ 

44i 

a. 

.804 

0868 

0984 

!.<,(, 

7»! 

716 

4rf 

1805 

1372 

6280 

765' 

393» 

902 

921. 

5J0 

1H06 

1876 

6444  f  83-9 

4769 

019 

"106 

ijno 

544 

1807 

5600 

131. 

291 

9'- 

». 

2S83 

^773  :  91^55 

6434 

233 

476. 

93) 

i8oq 

llflfi 

032J 

7263 

iiii 

6d(> 

i3io 

3890 

7101 

0990 

»»97 

4»7 

846- 

970 

6l)0 

1811 

726^ 

.6q8 

B928 

603 

631 

983 

;i3 

B. 

iSia 

48.J7 

7439 

2i2^ 

9762 

722 

ooj 

747 

.8. J 

>40i 

7^91 

?Ig 

0W3 

830 
,36 

40  r 

0J3 

i)).4 

5904 

77S7 

'4^5 

■C 

.bis 

6408 

79" 

4J«« 

2256 

W49 

B. 

1816 

6qu 

8086 

4996 

3090 

.90 

9f;6 

o7i 

883 

.817 

74'S 

82;o 

(664 

3921 

308 

141 

»9J 

9' 7   , 

iS[8 

79  <« 

8414 

b„l 

4751 

425 

320 

110 

ys'  1                      1 

18.9 

8431 

8^78 

(3«4 

34^ 

i" 

9«s; 

B. 

iSao 

B925 

8742 

Jbt.? 

1.418 

6)9 

(Hj6 

'4S 

0.9 1 

-       ■                     -                           -                                         -i 

Cs 
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TABLE  II.     Mean  Motion  of  Jupiter  for  Jtiiian  Tears 

Equations. 

',  with  the  Argumoats  of  the 

• 

1                                                                                                             t 

Mot.  in  Long. 

Mot.  Aphelion. 

Mot.  Node. 

• 

YBARS. 

8.      0.      M.     8. 

S.       0.       M.     S. 

S.       0.       M.    8. 

I 
2 

3 
B.          4 

5 

1.  0.  20.  31,7 

2.  0.  41.     3,5 

3.  I.     I.  35,2 

4.  I.  27.     6,1 

S-     '•  47-  37i9 

0.    Oa    0.  57 

0.           Oa            I.       53 

0.      0.      2.    50 

Oa           0.            3a      47 

o.    0.    4.  44 

0.    0.     0.  36 

0.      0.       I.    II 
0.      0.       I.    47 
O.      0.      2.    23 

a    0.    2.  58 

6 

B.         8 

9 

lO 

6.    2.     8.    9,6 
7a    2.  28.  41,4 

8.  2.  54.  12,3 

9.  3.  14.  44,0 
10.     3.  35.  15,8 

O.           O.            Ca      40 

0.    0.    6.  37 
0.    0.     7a  34 
4>.    0.    8.  31 

o.    0.    9.  27 

ou    0.    3.  34 
0.     o.     4.  10    ' 
0.     0.     4.  46 

0.      0.      5.   21 

0.    0.    5a  57 

II 

B.           12 

13 
H 
15 

"•    3-  SJ.  47»S 

0.      4.   21.    28,4 

I.           4.      4Ia       50,1 
2.           5a           2.      21,0 

3.     5.  22a  53,6 

0.     -O.    10.  24 

o.    o.  II.  21 
0.    Oa  12.  18 
o.    0.  13.  14 
0.    0.  14a  II 

0.    0.    6.  33 
ou    0.     7.    8 
0.    0.     7«  44 
0.    0.     8.  20 
0.    0.    8.  56 

B.        16 

18 

B.       20 

4.     c.  48a  ^4,5 
5a.  6.    8.  56,3 

Oa           6.      29.      28,0 

7.  6.  49.  59,8 

8.  7.  15a  30,6 

0.    0.  15.    8 
0.    0.  16.    4 
0.    0.  17.     I 

Oa           0.       17.       58 

0.    0.  i8a  55 

Oa    0.    9.  31 
0.    0.  10.     7 
0.    0.  10.  43 
Oa    0.  II.  18 

0.     0.    II.   54 

• 

8 

1 

40 

60 

80 

100 

200 

4.  14.  31.     1,3 

Oa      21.      46.       31,9 

8.  29.     2.    2,5 

5.  6.  17.  33,2 
lOa  12.  35.     6,4 

Oa    0.  37.  49 
0.    0.  56.  44 
0.     I.  15.  38 
0.     I.  34.  33 
0.     3.    9.     6 

o.    0.  23.  48 
0.    0.  35.  42 
0.    0.  47.  36    . 
0.    0.  59.  30 
0.     I.  59.    0 

300 
400 
coo 
600 
700 

3.  18.  52.  39,6 
8.  25.  10.  12,7  \ 
2.     I.  27.  45,9 

7-     7-  45-  i9ii 
0.  14.    2.  52,3 

0.     4.  43.  39 

0.           6a       18.       12 

0.     7.  52.  45 

0.           9a      27.       19 
0.       II.            I.       52 

Oa           2.       58a      30 
0.           3.       58.           0 
0.           4.       57.       30 
0.            5.       57.           0 

0.     6.  56.  30 

800 

900 
1000 
2000 
3000 

5.    20.    20.    25,5 

lOa      26.      37.      58,7 

4-     a.  55.  31,8 
8.     c.  51.     3,7 
0.     8.  46a  35,5 

0.    12.    36.    2$ 
0.    14.    10.    58 

0.  15.    45.    31 

1.  I.    31.      2 
I.    17.    16.    33 

0.     7.  56.     0 
0.     8.  55.  30 
0.    9.  55.    0 
0.  19.  50.    0 
0.  29.  45.     0 

4000 
5000 
6000 

4.  "•  4*.     7»4 
8    14.  37-  39>* 

0.       17.      33a       11,0 

2.      3.      2.      4 
2.    I8a   47.    35 

3.    4-  33-    6 

I.     9.  49.    0 
I.  19.  35.    0 
I.  29.  30.    0 

t 

\ 

• 
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TABLE  II.     Mean  Motion  of  Jupiter  for  Jidiofi  TearSy  with  the  Arguments  of  the 

Equations, 


I 


TEARS. 


B, 


I 

2 

3 
4 
5 


B.     8 
9 

lO 


II 

12 

^5 


B. 


B. 


16 

17 
18 

»9 
20 


40 

60 

80 

100 

200 


300 
400 
500 
600 

700 


800 
900 

1000 
f    200Q 

3000 

4000 

5000 
6000 


Arc. 
II. 


Aro. 

m. 


0504 
1007 
1511 
2014 
2518 


3021 

35*5 
4028 

453a 

5035 


0164 
0328 
0493 
0657 
0821 


0985 
1 149 

1.31S 
1478 
1642 


Aro. 
IV. 


Arc. 
V. 


I 


0668 

1335 
2003 

2671 
3339- 


5539 
6043 

6546 

7050 

7553 


8057 
8560 
9064 

9567 
0071 


0x42 
0213 
0284 

^355 
0709 


1064 
1418 

'773 
2128 

2482 


2837 
3191 

3546 
7092 

0638 

4184 

7730 
1276 


1806 
1970 
2134 
2298 
2463 


2627 
2791 

^955 
31x9 

3283 


4006 
4674 

6009 
6677 


7345 
8012 

8680 

93  4B 
0016 


0831 
1663 
2494 
33*8 

4159 


0683 
1351 
2029 
2686 

3354 


9850 

3134 
6417 

2834 


92  CI 

5668 
2085 
8562 
4920 


1337 

7754 
4171 

834a 

2513 

6684 
0856 
5027 


6708 
0062 
3416 
6770 

3541 


0311 
7081 
3852 
0622 

739* 


4162 
0933 
7703 
5406 
3109 

0812 
8515 
6219 


4991 
5822 
6656 
7488 
8319 


9x50 
9084 
0816 
1647 
2478 


3312 
4x44 

4975 
5806 

6640 


3280 
9920 
6561 
3201 
6402 


9602 
2803 
6004 
^205 
2406 


5607- 
8807 

2Q08 
4017 
6025 

8033 
0042 
2050 


Arg. 
VI. 


117 

*34 

35^ 
468 

586 


703 

820 

937 

054 

171 


288 

I  405 

5*3 
640 

757 


874 
991 
108 
225 

34* 


685 
027 
369 

712 

4*3 


•to-t- 


»35 
■  846 

558 

269 
981 


693 

404 

1x6 
231 

347 

463 

579 
694 


Arc. 

vn. 


i8s 
370 

555 
740 

9*5 


035 
220 

405 
590 
775 


960 

H5 
330 

5^5 
700 


400 

lOI 

80  X 

501 

002 


504 

005 
506 
007 

508 


010 

5" 
012 

0.24 

036 

048 
059 
071 


Arc. 
VIII. 


no 

295 
480 
66j 
850 


018 

035 
053 
070 

088 


105 
123 
140 
158 

175 


193 
210 

228 

*45 
263 


281 
298 
316 

333 

351 


702 
052 
403 

754 
508 


262 
0x7 

771 

5*5 
279 


033 

787 

54* 
083 

62$ 

x66 
708 
249 


Arc. 
IX. 


034 
068 
102 

136 
170 


204 
238 

*7* 
306 

339 


373 
407 
441 

475 
509 


543 

577 
611 

645 

679 


358 
037 

7x6 

395 
790 


184 

579 

974 
369 

764 


158 

553 
948 
896 
844 

79* 
740 

688 


as 


^ 
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TABLE    in.      Mean  Motion  of  Jupiter  for  Man/is,  with  the  Arguments  of  the 

Equations. 

1 

■ 

JMimtks. 

* 

Aphel. 

Node. 

Arg. 
IL 

Arg. 
IIL 

Arc. 
IV. 

Arg 
V. 

.  Arc. 
VI. 

At  6. 

VU. 

Arc. 

vm. 

Arg. 
IX. 

1 

i 

1 

: 

• 

* 
1 
i 

1 

r 

D.     .M.      8. 

SBC. 

5TC. 

Unwary 

Febnnuy 

Match 

O.          O.         OyO 

2.  34.  37,2 

4.    54.    16,6 

0 

S 
9 

0 

3 

6 

0 

43 
81 

1- 

0 
^7 

0 

$7 
108 

0 

71 
134 

0 
to 

»9 

0 
16 

JO 

0 
3 

0 

3 
6 

Apiil 

May 

June 

7.  28-  53,9 

9.  58.  31,8 

X2.    33.      9,0 

14 
'9 
a3 

9 
J* 

IS 

124 
i6c 
208 

41 

54 
68 

81 

95 
109 

.6s 

219 
276 

205 

a73 
344 

*9 
J8 
48 

61 

76 

4 
6 

7 

8 
II 

14 

July  , 

Augjuft 
September 

15.      2.    47,0 
17.    37.  24,2 
20.    12.      1,4 

28 

•      3J 
"3"B 

18 
21 

44 

250 
292 

335" 

331 
388 

444 

412 
483 
SS3 

S8 
68 

78 

9» 

107 

14-3 

9 
10 

12 

17 
20 

a3 

Oa«ber 

November 

December 

22.  41.  J9,4 
25,  16.  f6,6 

»7-  4S-  J4,S 

4» 

«7 
30 

33 

376 
419 

460 

133 

i'37 
.'SO 

499 
611 

622 
692 

761 

88 

97 
107 

ij8 
169 

13 

2C 
28 

31 

TA'BLE  IV.     Meaii 

Motion  of  Jupiter  for  Hours  and  Minutes. 

1 

.  1 
i 

1 
■ 

f 

3 

• 

Mot.  Long. 

0 

• 

Mot.  Long. 

Min. 

Mot.  Lon. 

Min. 

Mot.  Loiu 

« 

J 

M  •     5. 

M.      S. 

SBC. 

SBC. 

I 

2 

3 

0.    12,5 

0.  24,9 

0.  37,4 

13 

'4 
15 

2.   42,1 
2.    54,6 

3-     7,0 

X 

2 

3 

0,2 

0,4 
0,6 

«7 
30 

33 

5,6 
6,2 

6,9 

4 

S 
6 

0.  49,9 

1.  2,3 
I.  14,8 

16 

17 
18 

3.  19,5 
3.  32^0 

3-  44,4 

4 

5 
6 

0,8 
1,0 

36 

39 
4a- 

2'5 
8,1 

8,7 

7 
8 

9 

I-  27,3  ; 
I.  39,8 

I.  52^ 

»9 
20 

21 

3.  5^,9 

4.  9,4 
4.  21,9 

9 
12 

'5 

^9 

2,5 

3,1 

4S 
48 

S' 

9,4 

10,0 

10,6 

lO 

II 

IS 

a.     4,7 
2.   17,2   • 

2.  29,6 

22 

a3 
24 

4-  34,3 
4.  46,8 

4-  59,3 

18 
21  . 

*4 

3,7      ' 

4,4 
5.0 

54 

57 
6<i 

11,8 
",5 

« 
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TABLE  V,     Mean  Motion  of  Jupiter  for  Dayt,  with  the  Arguments  of  the  Equations. 

? 

5j 

S 

Motion 

> 

> 

> 

h: 

£ 

Longitude. 

e 

^ 

< 

< 

< 

s 

X 

^ 

D.        M.       5. 

»c. 

.EC. 

i 

0.     4.  J9,5 

0 

0 

, 

0 

2 

2 

0 

, 

0 

0 

a 

0.     9.  58,5 

0 

0 

3 

1 

4 

^ 

1 

1 

u 

u 

3 

0.  .4.  S7,n 

° 

° 

4 

' 

5 

7 

* 

2 

" 

4 

0.    ig.    S7,' 

0 

6 

3 

7 

9 

, 

3 

0 

.  0 

S 

0.   14.   j6,3 

7 

a 

9 

2 

1 

0 

0 

0.   29.   s;,6 

» 

J 

"4 

9 

S 

0 

I 

7 

o-   34-   54.9 

JO 

3 

'3 

16 

2 

4 

0 

0-  39-  S4,i 

II 

4 

M 

i 

4 

0 

9 

o-  44-   S3.4 

la 

4 

ao 

3 

S 

" 

.„ 

0.  49.  sa,7 

>4 

? 

■  8 

21 

3 

1 

0 

0.  S4-   S''9 

M 

1; 

20 

2;; 

4 

6 

12 

0.  S9.  si,2 

16 

S 

22 

27 

4 

n 

I.     4.  so,4 

'7 

6 

24 

30 

4 

7 

'4 

I.     9.  49,7 
I.   14.  49,0 

'9 

7 

26 
27 

31 

34 

4 
S 

J 

i6 

1.   19.  4S,a 

32 

7 

aq 

16 

? 

8 

»7 

I.  84.  47,5 

21 

31 

39 

1 

9 

1.  29-  46.8 

33 

4' 

9 

iq 

I.  34-  46,0 

26 

9 

31; 

43 

6 

10 

ao 

I-  39-  4S.3 

2« 

P 

37 

40 

6 

(O 

ai 

I.  44-  44.6 

29 

9 

38 

4« 

7 

" 

31 

1.  49-  43,8 

10 

10 

40 

^0 

7 

,, 

=  1 

I.  S4-  43.1 

52 

10 

42- 

12 

7 

12 

a+ 

I.  !9.-  43,4 

33 

" 

44 

5i 

13 

' 

2- 

a.     4.  41,6 

!■; 

,, 

46 

i7 

8 

'3 

36 

3.     9.  40,9 

30 

13 

4a 

W 

B 

M 

»7 

2.  14.  40,2 

37 

la 

4y 

9 

'4 

18 

39 

'3 

!;i 

64 

9 

'4 

aq 

2.  24.  38,7 

40 

'3 

i3 

9 

»? 

30 
3> 

=.  39-  38.0 

2.   34.   37.2 

3 
3 

41 
43 

'3 

'4 

3i 
57 

lo 

;^ 

Ii..heMomh!j<r:»».vandF«.ii 

JART  of  a  Biflextile  Year,  fubtraa 

I  from  the  given  Day  of  the  Month. 
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TABLE   VI.     The  great  Inequality  of  the  Motion  of  Jupiter,  with  the  Cbrredions 

of  the  Arguments  which  regulate  the  other  Inequalities. 

Yean. 

Eqoatlons. 

mw. 

Aeo. 

Arq. 

Aro. 

Arc. 

Arc. 

Aro. 

• 

Arc. 

Aeo. 

u. 

III. 

IV. 

V. 

VI. 

VIL 

vin. 

IX. 

M.     S. 

SBC. 

1 

1550 

-   I.  x8,5 

86.2 

* 

—  2 

-3 

-5 

-9 

—  I 

—  0 

+  0 

+  0 

: 

1560 

+  0.     7,7 

86.6  / 

+0 

+0 

+0 

+1 

+0 

+0 

—  0 

—  0 

1570 

I-  33,7 

8S.4 
84,6 

2 

4 

6 

II 

X 

I 

—  I 

0 

. 

1580 

2.  59,1 

5 

8 

IS 

18 

% 

A 

—   I 

0 

1 

1590 

4-  23,7 

83.3 

7 

IS 

18 

30 

3 

—  2 

0 

• 

1600 

s-  47,0 

9 

»5 

a4 

39 

3 

—  2 

—  I 

81  6 

1610 

%    8,6 
8.  28,2 

0  A,V 

79.6 
77.« 

74.3 

67,7 

63,9' 

S9.9 

P  ^     A 

XX 

'9 

30 

49 

4 

-  3 

—     X 

1620 

»3 

aa 

35 

55 

1 

-  3 

—     X 

1630 

9-  45,3 

^5 

»7 

4« 

66 

-  4 

—     X 

1640 

10.  $9,6 

»7 

09 

46 

l^ 

6 

-  4 

—    X 

'                • 

J  6  CO 
1660 

12.  10,8 

'9 

ja 

5' 

«3 

7 

-  4 

—     X 

1 

13.  i8,s 

21 

55 

56 

9' 

8 

-   $ 

—  I 

1670 
1680 

14.  22,4 

IC.   22,3 

16.  17,7  ' 

^4 

3« 
40 

60 

98 

105 

8 
9 

n 

—    2 

1690 

SS»4 
SOf9 

»5 

43 

III 

!  9 

• 

-  6 

—    2 

' 

1700 

17.    8,6 

46,0 
41,0 

30,3 
24,7 

to    T 

•Z 

45 

7» 

117 

70 

-  6 

—    % 

1710 

17-  54,6 

28 

47 

;i 

las 

10 

-  7 

—    2 

1720 

18.  35,6 

29 

49 

1S7 

II 

-  7 

—    2 

1730 

19.  11,2 

30 

5° 

80 

131 

II 

JM 

-  7 

—    % 

1740 

19.  41,5 

30 

S» 

82 

«34 

II 

-  7 

—  a 

1750 

.    20.    6,2 

31 : 

53 

84 

137 

12 

-  7 

—  2 

19,1 

1760 

20.  25,3 

»3.3 
7.4 

1.7 

32 

54 

li 

»39 

12 

-  8 

—  % 

1770 

20.  38,6 

32 

54 

141 

12 

-  8 

■—  a 

, 

1780 

20.  46,0 

32 

'i% 

«7 

141 

12 

-  8 

—  a 

1790 

+20.  47,7 

32 

55 

87 

142 

12 

7 

-  8 

—  2 

1 

^                                                                                                                                                                                                                             7 
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TABLE  VI.    The  great  Ineqiiality  of  the  Motion  of  Jupiter,  with  the  Cormdions 

of  the  Arguments  which  regulate  the  other  Inequalities. 


I 


Yean. 


1790 
1800 
1810 


1820 
1830 
1840 


1850 
i860 
1870 


1880 
1890. 
1900 


1910 
1920 
1936 


1940 
19C0 
i960 


1970 
1980 
1990 


2000 
2010 
2020 


Equation, 


M.      S. 


+20.    47,7 
20.   43,5 

«o-  33»S 


20.  17,7 
19.  56,2 
19.  29,1 


18.  $6,6 
18.  18,8 

17-  3  $,9 


1 6.  48,0 

>5-  SSf3 
14.  58,4 


>3-  57»3 

22.    $2,2 

n.  43,6 


20.   31,8 
9.    27,0 

7-  S9»7 


6.  40,2 
5.  28,8 
3.  S^iO 


2.  32,2 

+'•    7>7 
—  o.  17,0 


DiE 


SBC. 


-4,2 
IQ^Q 

iS,8 

»7>« 

Shi 

37>8 
4a>9 

47>9 

Sh7 
56,9 

6ly2 

6<,x 
68,6 

71,8 

74,8 
77,3 

79>S 

8m 
82,8 

83,8 

84,5 
84,7 


Arg. 

II. 


+3» 
3a 
3» 


31 
31 
SO 


s 
3 

»7 


s6 
*3 


30 
18 


16 
i» 


10 
8 
6 


4 

+a 
— o 


Arc. 

m. 


+55 

54 
54 


53 


so 
48 

46 


Arc. 
IV. 


+87 

87 
86 


83 
81 


79 
77 
74 


44 
4* 
39 


37 
34 
31 


■ 


28 

as 

31 


18 

»4 
10 


7 

+3 
—  I 


70 
67 

«3 


58 

54 
49 


44 
39 
33 


38 
33 
16 


10 
+5 

—  I 


1 


Arc. 
V. 


+142 
141 
140 


238 
236 

133 


129 
120 


114 

^09 

102 


II 

80 


7» 
64 

54 


45 
36 

»7 


,  '7 
+  8 

—  ft 


Aro. 
VI. 


+  12 
12 
22 


22 

21 
21 


Arc, 
VII. 


+7 
7 
7 


21 
20 

10 


10 

9 
9 


8 

7 
7 


6 

S 
S 


4 

3 

ft 


2 

+1 
— o 


7 
7 
7 


7 
6 

6 


6 
6 

5 


S 
S 

4 


4 
3 
3 


2 
2 

X 


I 

+0 
—  o 


Arq. 

vni. 


8 
8 
8 


7 
7 
7 


-7 

-7 
-6 


6 
6 

5 


$ 
S 

4 


4 
3 
3 


2 
2 
2 


—  2 

—  o 
+0 


wm^m 


■P""*^ 


Arc. 
IX. 


—2 

~2 
—  2 


2 
2 


-2 

2 

-I 


—  2 


—  2 

—  I 
— O 


— O 
—  O 
+0 


■^BSMph 


ssae 


*i  I  ■  ■■  I 


.  ■■        'I'.  ,J  ■ 


t  s 
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TABLE   VII.      Equation  of  Jupiter's  Orbit  for  1750,  with  the  Secular  Variation. 


Argument.    Leng.  if.  cor.  ly  Tab.  VI.  — Afkclioit,  or  mean  Anomuty, 


Si>.  O. 


S-  a^4 

5.    26,0 

^  25,6 


J.   .8,, 
S-  ■6,S 


■  3,6 
.    J,6 

■  59i6 


+ 
Sig.  XI, 


5,, 6 


6,01 
6,88 
7.7J 


■  3,6; 

'4,49 


,6,, 5 
16,98 

17,80 


18,62 
'9,43 


"■65 
23-44 


Sig.  I. 


Equation. 


37.  .,8 
41.  49,9 
46.  3!.4 
SI.  .8,4 


!!■  S«.7 
o.  36,2 


■  59,4 
.  18,7 

■  34,7 


48.  4,' 
S".  2,s 
SS-  57,3 

S9-  48,1 
3-  3S,o 


+ 
Sig.  X. 


4-  48,1 
4-  45,5 
4-  43,0 


4.  '6,0 

4.     t2,6 


3-  S»,4 
3-  54,8 


3.  46.9 
3-  43,0 


3-  34,9 

3-  30,7 

3.  26,5 

3-  22,3 

3-  17,9 


28,83 
»9,S3 


34,60 
35,29 
35,97 


36,63 
37,30 
37.95 


3S,59 
39.23 
39,86 


42,85 
43,4' 


43,97 
44,52 
45,06 
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TABLE  VII.     Equation  of  Jupiter's  Orbit  for  i7j;o,  with  the  Secular  Variation. 


Argument.    Lang.  %  cor-  hy  Tab.  VI. '-Aphelion,  or  mean  Anomaly. 


Sig.  U. 


liquation.  Diff.       Sec.  Var. 


4.   40. 

4-  43 
4.  46. 


4.  49. 
4-  S 
4.   54. 


4.  56. 

4-   S9> 


5.  14. 
S  _ 
5.  16, 


s-  a: 

S-  =7 

5.   38, 


S-  '9- 
5.  29. 

S-  30- 


+ 
Sig.  IX. 


4S,o6 
45,58 
46,. o 
46,61 


47>09 


48,49 
48,94 
49.37 


49' 78 
50,18 
50.57 


S',6S 


5 ',99 

5*132 


53,91 
S3,io 
53.4*" 


53.7' 
53.94 

54.'7 


54.33 
54,5** 

54.73 


54,89 
55,01 


Equation.  Diff,       See.  Var. 


Is, 


6.  58,1 
4-  43,5 


4-  59  56.4 
4-  57-  33.9 
+■54-  45.6 


.1.   37. 1 

!l.     17,3 

9'  5'-3 


■  40.8   j 


+ 

Sig.  vm. 


SS.48 

5S>53 

55.55 


55.;6 

5  5.  Si 


55.48 
S?.4' 
55.33 


54,8  s 
54.1^7 
54,49 


54,28 
54,06 
53.8. 
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TABLE    VH.     Equation  of  Jupiter's  Orbit  for  1750,  with  the  Secular  Variation. 

AscifMENT.     Long.  %  tor.  hy  Tai.  VL—Apltelim,  or  mean  Anomaly. 

0 

a 
3 

Sig,  IV. 

S 

ig-v. 

s 
p 

Eqaation. 

Dur. 

Scc.Var. 

Equation. 

Diir. 

Sec.  V«r. 

- 

- 

- 

- 

b.    u.  J. 

u.    s. 

..c. 

a.    M.    ». 

M.     S. 

»c. 

¥  H-  45.' 
4-  Sa.  1,4 
4.  49.  11,3 
4-   40,   >;-.! 

».  44.a 
i.  so,. 
i.  Si,8 

3.     '.5 

3.     7.3 
3.  ia.8 

3.  .8.5 
3-  "4.0 
3.  39.S 
3-  34.9 
J.  40.J 
!•  4S.7 

3.  50.9 

3-  SS.9 

4.  '.' 
4.    6,3 
4.   I., a 
4.  .6,, 
4.  ao,9 
4.  JS,6 

4-  30,3 
4-  34.8 

4.  39.4 
4.  43.7 
4.  48.0 

4.  5^.3 

4.  5'=.4 

5.  0.5 

5P.75 
50.40 
49.97 
49.5' 

a.  54-  '■>,' 
a.  49-  3.3 
a.  43.  47.8 
a.  38.  aS.S 

5.  "fi 
5-  «S.5 
5.  '9,0 
5-  33,4 

>■  'j' 
5-  38,9 

5.  3»,o 

5-  34,9 
5.  37.7 
5.  40.4 
5-  43.0 
5.  45.5 
5-  47.9 
5-  50.3 
5.  53.2 

30,78 
29,83 
88,96 
28,03 

30 

sg 
28 

4 

I 

4-  43.  14.0 
4-  4P.  6,7 
4-  36.  S3,9 

49.03 
48.53 
48,0a 

a.  33.    6,4 

a.  a7.  40,7 
a.  aa.  i.,8 

37,09 
26..  s 
aS,i9 

a6 

as 

=4 

1 

9 

4-  33-  35.4 
4.  JO.  11,4 
4-  a6.  41,9 

47.48 
46.9! 
46.38 

a.  .6.  39,8 
a.  11.  4.9 
a.     5-  >7.a 

34,23 
a3,2S 

21,S6 

23 

31 

10 

4.  =3-  7.0 
4.  19-  a6,7 
4.  I  J.  41,0 

45.79 
45. '9 
44.57 

..  S9.  46,8 
..  S4.  3.8 
,.  48.  iS,3 

a  1.26 
ao,2s 
'9.a+ 

'9 
i3 

»3 

■s 

4.  ".  SO." 
4.  7-  54,» 
4-     3-  53." 

43.ga 
43.59 
41.63 

I.  42.  30,4 
1.  36.  40,1 
I.  30.  48,0 

.8,21 

:6 

'S 

■ 

16 

\l 

ao 

3.  59.  4<.8 
3-  55.  35.6 
3.  SI.  .9,5 

3.  4<'.  SM 
3.  4a.  33.0 
3-  38.    S.7 

4>.9S 

4'.a4 
40,  sa 

I.  34.  53,8 
,.  ,8.  57,8 
I.  13.     0,0 

5-  56.0 

5-  57.8 

i5,.o 
14.04 
13,98 

>4 

'3 

39.80 
39.04 
38.89 

I.  7.  0,6 
..  0.  59,8 
0.  54.  57.7 

6.  0,8 
6.    2,1 

6.  3,4 
0.  4,5 
6.  5.3 
6.  6,, 
6.  6,8 
6.  7,4 
6.     7,9 

6.  8,. 
6.     8,2 

9.79 

8.7a 
7.63 
6.54 

9 

8 

1 

aa 
a4 

3.  33-  »3.9 
J.  18.  48,5 
3.  14.    4,8 

37.50 
36.7a 
35.9" 

0.  48.  54,5 
0.  4a.  49,8 
0.  36.  44.5 

'J. 

3.  19.  .6,8 
3.  14-  34,5 
J.     ,.=8,. 

3S,o8 
34,26 
33.40 

0.  30.  38,4 
0.  34.  3, ,6 
0.  18.  a4,a 

5.45 
4,38 
3.28 

3.  4.  "7.6 
».  59.  =3.« 
'■  S4.  '5.' 

3a.S5 
31.67 
30.78 

0.  12.  16,3 
0.  6.  8,2 
0.    0.    0,0 

2,18 

0,00 

0 

sij.vn. 

+ 

Sig.  VI. 

-      1 

1 

1 
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TABLE    Vlir.     EoiTATioN  II. 


•t^jumm^ 


->MlM 


■'  • 


Aeg. 


o 
zoo 

200 


300 
400 
500 


600 
700 
800 


900 
1000 
1 100 


1200 
1300 
Z4OO 


1500 
1600 
1700 


1800 
X9OO 
2000 


2100 
2200 
2300 


Argument  II. 


Equation 
II. 


M.     S. 


4-  i4i7 
4-  39»3 
$•     3i3 


S-  47»4 
6.    6,7 


6.  23,4 
6.  37,1 
6.  48,0 


6.  5  c,  I 
6.  58,8 
6.  59,0 


6.  48,6 
6.  38,4 


6.  25,0 
6.    6,8 


5.  29,2 
S-  6,3 
4.  42,4 


4-  i7>3 
3-  5i»7 
3-  ^S^7 


2400 
2500 
2600 


2700 
2800 
2900 
3000 


3100 
3200 
3300 
3400 


3.  0,0 
2.  35,0 
2.  10,8 


I.  48,0 
X.  26,6 
I.  7,1 

o-  49>7 


o-  34»7 
o.  22,1 

O.  12,2 
O.   5,2 


^ 


TABLES    OF  JUPITER. 


TABLE    IX.      EoTATioH  III. 

Argument  III. 

E<,«.<io. 

Diff. 

Equation 

Diir. 

Etiuation 

Diff 

A«c. 

in. 

lU. 

»1C. 

M.     t. 

O 

1.  46,0 

J  400 

4.   39,4 
4.   16,  J 

6700 

0.   36,. 

i.7 

lOO 

1.  SJ,; 

8,6 

3500 

0 

Jo,4 

a.     3,« 

3600 

4.    22,7 

6900 

a 

35,3 

»,6 

4,0 

4,» 

300 
400 

1.    11,7 

1-7 

3700 
3800 

4.   '8,7 
4.  14,1 

4,; 

7000 

"^ 

30,4 
.6,. 

n 

;oQ 

2.   59,1 

8,7 

3900 

4.      9,3 

^►? 

7300 

'3,3 

3,4 

600 

2.  37,S 

4000 

+•     3.7 

7300 

0 

H.9 

700 

a-  46,4 

8,4 

4100 

3-  S7,9 

6'-. 

7400 

0 

6,1 

3.    54,8 

4300 

3-   S',7 

7SOO 

e 

1.8 

,00 

3i     3.1 

4500 

3-   4S,i 

76cx> 

0 

3,1 

lOCO 

3-   i'»3 

;.9 
7,7 

4400 

3.  38,  ■ 

7.3 
7,6 

7700 

0,9 

MOO 

3-   '9.2 

4500 

3.   30^8 

7lk>o 

0 

0,2 

" 

laoo 

3-  36,9 

7.4 

4600 

3-  33,3 

78 

7900 

a 

0,0 

0,4 

1300 

3-  34.3 

4700 

3-   '5,4 

^ 

8000 

0,4 

1400 

3-  4M 

6,8 
6,4 

4800 

3-     7,4 

' 

1500 

3-  48,3 

4900 

3.    59,3 

S:^ 

8soo 

0 

3,9 

3,0 

1600 

3.   S4.6 

5000 

3.    50,8 

8300 

0 

1700 

4.     0,7 

5,7 

5100 

3.    43,3 

8,6 

8400 

0 

7,4 

1,' 

tt 

4-     6,4 

Jioo 

3.   33,7 

8500 

Q 

10,5 

1 

■  900 

4.   11,6 
4.   .6,4 

4,3 
3,8 

3.4 
3,8 

,-300 
5400 

t  X 

8.7 

8,7 

8700 

I 

;r. 

4.0 

1 

2100 

4.  so,7 

5500 

2-      7.7 

8800 

0 

22,6 

S.S 

S.8 

1 

I3cn 

4-  24,5 
4-  37,9 

5600 
>7°o 

:.   S9,o 
1.   50,4 

8,0 

8,4 
8  1 

8900 
9000 

•^ 

17,6 

5J.' 

3400 

4-  30,7 

jSoo 

1.   42,0 

9100  j  0 

ia,9 

1500 

4-  33.0 

5900 

■■   33.7 

ll 

9300  ,  c 

6,6 

1600 

4-   34i7 

'^ 

6000 

'•   ^5,5 

9300  ■  0 

S".! 

3700 

.J. 

6100 

..   17.6 

7' 7 

(8,7 

4.  36,6 

6300 

I.     9,9 

fio 

8,0 

1900 

4.  36,8 

0.4 

6100 

9600      I 

11,6 

3000 

4-  36.4 

6400 

°-   Si.4 

6.8 

9700      1 

ai.4 

3100 

A-  35.4 

b,oo 

0. 48,6 

6,4 

9800      1 

29-4 

8,1 

8.t 

J200 

4-   33.9 

13 

0.  43,1 

-,7.6 

J  300 

4-  3 ',9 

', 

6;oo 

Q.    36.. 

10000  1    1,  46,0 

3400 

4-  "9.4 

" 

1 

■  »  I         ■      ■  ■    "I" 
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TABLE    X.     Equation  IV. 


Arc. 
IV. 


o 

lOO 
200 


300 
400 
500 


600 
700 
800 


900 
1000 
1 100 


1200 
1300 
1400 


1500 
1600 
tyoo 


1800 
1900 
sooo 


2100 
2200 
2300 


2400 
2500 
2600 


2700 
2800 
2900 
3000 


3100 
3200 
3300 
3400 


Equation 
IV. 


M.    S. 


o 
o 


o 
o 
o 


o 
o 
o 


o 
o 
o 


2 
2 

2 


2 

2 
2 

2 


2 

2 
2 


10,2 
13,0 
16,0 


i9»3 
22,9 

26,7 


30,8 

35»o 
39»5 


44»a 

49t» 
S4ii 


59>3 

4»S 
9,8 


20,7 
26,2 


3h7 

37»i 
42,6 


47>9 
S3»a 
58.4 


3i5 
8,4 

i3»a 


17,8 
22,1 
26,3 

30i3 


34tO 
37»4 
40>S 
43»4 


DifF. 


S£C. 


2,8 

3>o 

3*3 

3*6 
3,B 

4»i 

4>a 
4.S 

4»7 

4»9 
S>o 

S.3 

S»4 

5»S 
S»S 

Si  5 

5f4 
SiS 

5i3 

5*3 
S»a 

4.9 
4,8 

4,6 

4>3 

41* 
4,0 

3»7 

3»4 
3»» 
i»9 


Argument  IV. 


Arc. 
IV. 


3400 
3500 
3600 


3700 
380b 
3900 


4000 
4100 
4200 


4300 
4400 
4500 


4600 
4700 
4800 


4900 
5000 
510a 


5200 
5300 
5400 


Scoo 
5600 
S700 


5800 
5900 
6000 


6100 
6200 
6300 
6400 


6coo 
6000 
6700 


Eqoation 
IV. 


M.     8. 


2 
2 

2 


2 
2 

2 


2 
2 

2 


2 

2 
2 


2 
2 

2 


2 
2 


2 
2 


a 

2 
2 


2 
2 
2 


2 
I 
I 
I 


43.4 

45.9 
48,2 


50^2 

Sh7 
S3»o 


S3»9 
S4.S 
54.8 


5418 

S4i4 
S3»6 


5*14 
50,^ 
49»' 


47.0 
44»6 
4i»8 


38,8 

35.5 
3^9 


28,1 
24,0 
19,8 


^5.3 
10,6 

5.7 


o»7 
SSfS 
50.3 
4SfO 


39.6 

34.1 
28,6 


DifF. 


SBC. 


a.5 
a.  3 

2,0 

».5 
1.3 

0.9 
0,6 
0.3 
0,0 

0.4 
0,8 

i.a 

1.5 
1,8 


a.  I 


a.4 
2,8 

3.0 

3.3 
3.6 

3.8 

4.1 
4.a 

4.5 

4.7 
4.9 

5.0 

5.a 
5.2 
5.3 

5.4 

5.5 
5.5 


Arg. 
IV. 


6700 
6800 
6900 


7000 
7100 
7200 


7300 
7400 
7500 


7600 
7700 
7800 


7900 
8000 
8100 


8200 
8300 
8400 


8500 
8600 
8700 


8800 
8900 
9000 


9100 
9200 
9300 


9400 
9S00 
9600 
9700 


9800 

9900 

10000 


Equation 
IV. 


M.    S. 


I.    28,6 
I.    23,1 


I.  12,2 
I.  6,9 
I.    1,6 


o.  56,4 
o.  51,3 
o.  46,4 


o,  41,6 
o.  37,0 

3a.7 


o 
o 
o 


o 

o 
o 


o 
a 


o 
o 
o 


o 
o 
o 


o 
o 
o 
o 


o 
o 
o 


28,s 

^4.5 
20,8 


1 7.4 

14.3 
11,4 


8,9 
6,6 
4.6 


3.1 
1,8 

0.9 


0,3 

0,0 

0,0 


0,4 
1,2 
2,4 
3.9 


5.7 
7.8 

I0|2 


DifF. 


8BC. 


5.5 
5.4 

5.5 

5.3 
5.3 

5.a 

5.' 
4.9 

4.8 

4.6 
4.3 

4.2 

4.0 
3.7 

3.4 

3.1 
2.9 

».5 

a.3 
2,0 

1.5 

1.3 
0,9 

0,6 
0,3 

0)0 

0,4 
0,8 

1,8 

2,1 

a.4 


^i*"*^ 


■■  I 


J. 


Vol.  IU. 


K 


74 


<j   ■  — 
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TABLE    XI.     E<iyATioN  V. 


■  ^      1  I  * 


Argument  V. 


. 


Eqtiatioo 

Diff. 

AlG. 

V. 

V. 

M.  S. 

SIC. 

o 

lOO 

5-  4»3 
$.  10,0 

5,7 
5,a 

4,5 

200 

5-  »5»* 

300 

S-  »9i7 

3,9 

3,4 

a,7 

400 

5.  23,6 

500 

5.  27,0 

600^ 

S-  ^9,7 

2.0 

700 

s-  31,7 

i,3 

800 

5-  33?o 

0,8 

900 

S-  33,8 

0,2 
0,6 

1,3 

1000 

S-  34iO 

1 100 

S-  33»4 

1200 

5-  3a,  I 

1.8 

1300 

5-  30,3 

3,a 

1400 

5.  27,8 

1500 

S-  a4»6 

3,8 
4*4 

A    r\ 

1600 
1700 

S-  *o,8 
S-  >6,4 

4,9 

1800 

5-  i^5 

S.6 
6.1 

1900 

S-  S»9 

2000 

4.  59,8 

6,6 

2100 

4-  53,2 

7,* 
7.6 

2200 

4.  46,0 

2300 

4.  38,4 

8,0 

8,4 
8,8 

2400 

4-  30»4 

2500 

4.  22,0 

2600 

4.  13,2 

9,* 

2700 

4*  4,1 

2800 
2900 

3-  54,6 
3-  44,9 

9.5 

9»7 
9.9 

3000 

3-  35,0 

3100 
3200 

3.  24,8 
3-  14,4 

10,4 
10,3 
10,4 

3300 

3-  4,1 

3400 

2-  53,7 

Aitc. 
V. 


3400 
3500 
3600 


3700 
3800 
3900 


4000 
4100 
4200 


Equation 
V. 


M.     S. 


4300 
4400 

4500 


4600 
4700 
4800 


4900 
5000 
5100 

5200 
5300 

5400 

5500 

5600 

!  5700 

j  5800 

;  5900 
6000 


6100 
6200 
6300 
6400 


6500 
6600 
6700 


a-  53,7 
2.  43,2 

2.  32,7 


2.  22,3 

2,    12,0 
2.       1,8 


I.  51,8 
I.  42,0 
I.    32,5 


»•  »3,3 
I.  14,3 

I.     5,8 


o.  57,7 

O.      JOyO 

o.  42,7 


<>•  35,9 
o.  29,7 

o.  24,0 


o.  18,8 

o.  14,3 
o.  10,4 


o. 
o. 
o. 


4,3 
a,  3 


o. 
o. 
o. 


1,0 

0,2 
0,0 


o. 
o. 
o. 
o. 


0,6 
1,9 

6,2 


o.  9,4 
o.  1 3,2 
o.  17,6 


DiE 


SEC. 


xo,5 

10,5 
10,4 

«o,3 

10,2 

10,0 

9,8 
9,5 

9,a 

Si 

7,7 
7,3 

6,8 

6,2 

5,7 

5,* 

4,5 
3,9 

3,4 

a,7 
2,0 

hi 
0,8 

0,2 
0,6 

1,3 
1,8- 

2,5 
3,2 

3,8 

4,4 


Arc. 
V. 


6700 
6800 
6900 


7000 
7100 
7200 


7300 
7400 
7500 


7600 
7700 
7800 


7900 
8000 
8100 


8200 
8300 
8400 


£qiiatioD 
V. 


M«     S. 


o.  17,6 
o.  22,5 
o.  28,1 


o-  34,2 
o.  40,8 

o.  48,0 


o. 


3,6 
12,0 


20,8 

29,9 
39,4 


2. 


49,1 

59,0 

9,2 


2.  19,6 

%s    29,9 

a.  40,3 


8500 
8600 
8700 


8800 
8900 
9000 


9100 
9200 
9300 


9400 
9500 
9600 
9700 


9800 
99CO 

(OOCO 


2. 
3. 

3- 


50,8 


",7 


3.  22,0 
3.  32,2 
3-  42,2 


3- 
4- 


52,0 
',5 


4.  I  a 


,/ 


4-  ^9,7 

4.  28,2 

4-  36,3 

4.  44,0 


4-  5 ',3 
4.  58,1 

5-  4,3 


Diff. 


SEC. 


4,9 
5,6 

6,6 
7,2 

7,6 

8,0 
8,4 
8,8 

9,1 
9,5 

9,7 

9,9 

10,2 

10,4 

xo,3 

10,4 

10,5 

10,5 
10,4 

«o>3 

IO,2 
iO,0 

9,8 

9,5 
9,2 

9,0 

8,5 
8,1 

7,7 

7,3 

6,8 
6,2 


TABLES  OF   JUPITER. 
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7                      ^ 

1 

1 

' 

TABLE  XII.    E<i.wATioM  VI. 

TABLE 

XIII. 

Eqjjatxok  VII. 

Argument  VI.' 

Argument  VIL 

Aro.   ^»«- 

Arc. 

Equat. 

VI. 

Arc. 
VI. 

Euuat. 
VI 

Arc. 

VII. 

Equat. 
VII. 

Arc. 

«f  TV 

Equnt. 
VII 

Arc 

Eqoat. 
VII. 

VI. 

VI. 

VII, 

vn 

SEC. 

SBC. 

sec. 

SbC. 

\ 

SEC 

8BC. 

o 

30,2 

340  1      2,2 

670 

'5,5 

0 

10,9 

340 

^4,5 

670 

2,6 

lO 

*9»7 

350 

h7 

680 

16,5 

10 

",7 

350 

«4,' 

680 

2,2 

■ 

20 

29,2 

360 

r,3 

690 

'7,> 

20 

'2»5 

360 

370 

13,7 

690 

',8    , 

30 

28,6 

370 

1,0 

700 

18,5 

30 

'3,3 

23,4 

700 

',4 

40 

28,0 

380 

0,7 

710 

'9,5 

40 

14,1 

380 

22,9 

710 

1,0 

50 

a7»3 

390 

0,4 

720 

20,$ 

50 

'4,9 

390 

22,3 

720 

0,7 

60 

26,C 

400 

0,2 

730 

^'»5 

60 

'5,7 

400 

21,8 

730 

0,5 

70 

25,8 

4x0 

c>,i 

740 

22,4 

70 

16,5 

410 

21,2 

740 

0,2 

80 

25,0 

420 

0,0 

7  so 

* 

23,3 

80 

'7,3 

420 

20,6 
'9,9 

750 

0,1 

90 

24,1 

430 

OyO 

760 

24,2 

90 

'8,0 ; 

430 

760 

0,0 

100 

23,2 

440 

0,1 

770 

^5,' 

100 

'8,7  i 

440 

19,2 

770 

0,0 

no 

22,3 

450 

0,2 

780 

*5,9 

no 

'9,4  i 

450 

18,5 

780 

0,0 

120 

»'»4 

460 

0,4 

790 

26,6 

120 

20,0 

460 

18,0 

790 

0,1 

130 

20,4 

470 

0,7 

800 

*7,4 

130 

20,7 

470 

'7,' 

800 

0,2 

140 

'9^5 

480 

1,0 

810 

28,1 

140 

21,3 

480 

16,2 

810 

Oi4 

ISO 

18,5 

490 

'»3 

820 

28,7 

150 

21,9 

490 

'5,4 

820 

0,6 

' 

160 

^7fS 

500 

1,8 

830 

^9,3 

160 

22,5 

500 

'4,7 

830 

0,8 

170 

i6,s 

510 

a,3 

840 

29,8 

170 

23,0 

510 

'3,9 

840 

',1 

180 

^SfS 

520 

2,8 

Si"" 

30,3 

180 

•^3,4 

520 

i3f' 

tP 

^5 

190 

'M 

530 

3,4 

860 

30,7 

190 

23,8 

530 

'2,3 

860 

'f9 

200 

'3,5 

540 

4iO 

870 

31,0 

200 

24,2 

540 

"»5 

870 

2,2 

210 

'2,5 

550 

4,7 

880 

3 ',3 

210 

24,6 

550 

10,7 

880 

a,  7 

220 

'',5 

560 

5,5 

890 

31,6 

220 

24,9 

560 

9»9 

890 

3,3 

230 

10,5 

570 

6,2 

900 

3 ',8 

230 

a5.' 

570 

9,' 

900 

3,8 

240 

9,6 

580 

7,0 

910 

3 ',9 

240 

^5,4 

580 

8,3 

910 

4,4 

250 

8,7 

590 

7,9 

920 

32,0 

250 

*5,5 

590 

7,6 

920 

5,0 

260 

7,8 

600 

8,8 

930 

32,0 

260 

25,6 

600 

6,9 

930 

5,7 

270 

6,9 

610 

9,7 

940 

3',9 

270 

25,6 

610 

6,2 

940 

6,4 

280 

6,1 

620 

10,6  . 

9C0 

3 ',8 

280 

25,6 

620 

5,6 

950 

7,' 

290 

S.4 

630 

11,6 

900 

31,6 

290 

25t5 

630 

4,9 

960 

7,8 

300 

4,6 

640 

^^,5 

970. 

3',3 

300 

a  5,4 

640 

4,3 

970 

8,5 

310 

3.9 

650 

'3,5 

980 

3'fO 

310 

25,2 

650 

3,7 

980 

9,4 

320 

3t3 

660 

'4,5 

990 

30,7 

320 

25,0 

660 

3,1 

990 

XO,2 

• 

330 

a.  7 

670 

'5»5 

1000 

30,2 

330 

24,8 

670 

a,6 

1000 

10,9 

340 

2,2 

340 

^4,5 

1 

1 

•    1 

f 

■ 

% 

%> 

s 
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TABLE  XIV.    E<ijrATio2i  VIII. 

TABLE 

XV. 

Equation  IX. 

1 

ArOU¥£NT   VIII. 

■ 

Argument  IX. 

Aeo. 

£]uat. 
VIII 

Aro. 

Equat. 
VIII. 

Arc. 

%  r  V  V  V 

Equat. 
VIII. 

• 

Arc. 
IX. 

£q\)at. 
IX 

Arc. 
IX. 

Equat. 

Arc. 
IX. 

Eauat. 

VIII. 

SEC. 

VIII. 

SEC. 

VIII. 

SEC. 

SEC. 

SBC. 

SIC. 

o 

24,1 

340 

1,4 

670 

13,6 

0 

19,8 

340 

14,1 

670 

o>5 

lO 

23,6 

350 

1,0 

680 

14,5 

10 

20,3 

350 

13,4 

680 

0,8 

20 

23,1 

360 

0,7 

690 

^Syi 

20 

20,8 

360 

^^,7 

690 

1,0 

30 

a2,3 

3;o 

Oi5 

700 

16,1 

30 

21,2 

370 

12,0 

700 

i»3 

40 

21,9 

380 

0,3 

710 

16,8 

40 

a^5 

380 

11,2 

710 

1,7 

so 

21,4 

390 

0,1 

720 

17,6 

50 

21,9 

390 

io,s 

720 

2,0 

1 

60 

20,8 

400 

0,1 

730 

18,4 

60 

22,2 

400 

9,8 

730 

af4 

70 

2O9I 

410 

0,0 

740 

19,1 

70 

22,5 

410 

2^' 

740 

^9 

80 

»9»4 

420 

0,0 

750 

19,8 

80 

22,8 

420 

8,4 

750 

3,4 

90 

18,7 

430 

o,i 

760 

20,4 

90 

23,0 

430 

7^7 

760 

3,9 

100 

18,0 

440 

0,2 

770 

21,0 

100 

^3,1 

440 

7,0 

770 

4.5 

no 

i7,a 

450 

0,4 

780 

a',7 

no 

23,1 

450 

6,3 

780 

5iO 

120 

1 6,4 

460 

0,6 

790 

22,3 

120 

23,2 

460 

5,6 

790 

5,6 

130 

15,6 

470 

0,8 

800 

22,9 

130 

23,2 

470 

5,0 

800 

6,3 

140 

14,8 

480 

h^ 

810 

^3,4 

140 

^3,1 

480 

4,5 

810 

7,0 

150 

14,0 

490 

hS 

820 

^3,9 

150 

23,1 

490 

3,9 

820 

7,7 

160 

i3»a 

500 

h9 

830 

^4,3 

160 

23,0 

500 

3,4 

830 

8,4 

170 

12,4 

Sio 

a,4 

840 

24,6 

170 

22,7 

510 

a,9 

840 

9,» 

180 

^^5 

520 

a,9 

850 

25,0 

180 

22,4 

520 

a,4 

850 

9,8 

190 

10,7 

530 

3,5 

860 

25,3 

190 

22,2 

530 

2,0 

860 

»o,5 

200 

9»9 

S40 

4,0 

870 

^5,5 

200 

21,9 

540 

h7 

870 

11,2 

210 

9»a 

550 

4,6 

880 

*5,7 

210 

»^5 

550 

h3 

880 

12,0 

220 

8,4 

560 

5,a 

890 

25,9 

220 

21,2 

560 

1,0 

890 

12,7 

230 

7,6 

570 

5,9 

900 

a  5,9 
26,0 

230 

20,8 

570 

0,8 
0,4 

900 

13,4 

240 

6,9 

580 

6,6 

910 

140 

20,3 

580 

910 

14,1 

250 

6,2 

590 

7,3 

920 

26,0 

250 

19,8 

590 

0,2 

920 

14,8 

260 

S,6 

600 

8,0 

930 

a  5,9 

260 

>9,3 

600 

o,x 

930 

15,5 

. 

270 

5»o 

610 

8,8 

940 

25,8 

270 

18,7 

610 

0,1 

940 

16,2 

28Q 

4»3 

620 

9,6 

950 

25,6 

280 

18,2 

620 

0,0 

950 

16,9 

290 

3,7 

630 

10,4 

960 

^5,5 

290 

17,6 

630 

0,0 

960 

17,6 

300 

3fX 

640 

11,2 

970 

25,2 

300 

16,9 

640 

0,1 

970 

18,2 

310 

a,6 

^ 

.  ia»o 

980 

24,8 

310 

16,2 

650 

0,1 

980 

18,7 

3AO 

•»» 

iM 

990 

a4»5 

320 

'5,5 

660 

0,2 

990 

19,3 

3SO 

U7 

670 

13,6 

1000 

24,1 

330 

14,8 

670 

o»S 

1000 

19,8 

340 

( 

k.  J 

- 

• 

340 

14,1 

• 

•.."•■ 

4  • 
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TABLE   XVIII.     Radius  Vcftor  of  Jupiter's  Ortil  fur 

1750,  with  the  Secular  Variation. 

Aroi'mkm-  1.      7Viff 

meuH  Anomaly  c/ J„f  iter. 

1 
1 

S 

g-o. 

Sig.   I. 

Sig.  H. 

1 

P 

RaiLVca 

DifF. 

Variarion. 

Rad.  Veil. 

Diff. 

SecuUr 
0.000 

Rad.  Veft. 

Diff. 

Secular 
Variation 

+ 
0,000 

+ 
0,000 

3 

5.44648 
5.44645 

5.44^34 
5.446' 7 

3 

'7 
=4 

s 

4S 

fs 

66 

73 
» 
86 
9) 

107 

116 

■3+ 
1+0 

■  46 

;a 
166 

"73 
'79 
.8; 

•f 
.98 

69,64 
69.57 

5.4' 579 
;.4'37i 
5,41 '64 
5<  40949 

104 
210 
216 
313 
ai8 

J40 
247 

257 
264 
269 

275 
280 
186 
291 
296 
301 

307 
3>i 
3'7 
31. 
327 
35' 
335 
340 
34; 
349 
354 
357 

61,99 
6  (,49 
fio,95 
to,  41 

5.330  " 
5,3.549 

5.3"B3 
5.3i9'4 

,62 
366 
369 

374 

377 
38» 

384 
388 
39' 
394 
39S 
400 
404 
406 
408 
412 
414 
416 
4.8 
421 
413 

424 
+26 
+j8 
419 
430 
431 
433 

454 
434 

39.86 
38,90 

37.93 
36,9; 

30 
29 

18 

4 

1 

S.44593 
5.44561 
i.  4452  J 

69.43 
69.34 

5.40726 
5,40498 
5,40163 

59,85 

59.25 
5«,6; 

5.3' 540 
5.3"63 

5,30782 

35.96 
34.95 
33.93 

i6 
25 

24 

7 
9 

S.44478 
5,44426 
S.44J68 

69.09 
68,95 

5,40023 

5.397/6 
5,39524 

58,05 

57.43 
56,7  a 

5.30398 
5,30010 

5,29619 

32,90 
3 ',8s 

30,81 

23 

Ii 

i.  4430a 
5.44329 

5.44- 5° 

68,79 

68,61 
68,40 

5.59267 

5,39003 
5,38734 

56,i2 
55,44 

54.77 

1     5.>922S 
5,26827 
5,18427 

«9.75 
28,68 
17.60 

so 

'3 
•4 

S.44064 
S)4397' 

i.4387' 

68,. 9 
67,98 
67,74 

5.38459 
5.58-79 

5.37S9} 

S4»o6 
53,33 

52,60 

5,28013 

5,27617 
5,27209 

26,50 

25,40 
24,29 

16 

'5 

i6 

'7 
i8 

S.43764 
5.4365' 
5.4353' 

6;,45 

6  7, 18 
60,87 

5,3760a 

.     5.3  7J06 

5,37005 

5'.«5 
51,09 
50.3 ' 

1     5,26797 
1      5.^6383 
1     5.2  596  7 

23,'7 
31,05 
20,92 

'4 
'3 

13 

'9 

5.4340; 
S.4337' 
5.43 '3' 

66,56 
66,23 
65,88 

5.3669S 

S.363B7 

1     5.56070 

49. !» 
48.70 
47,88 

5.25549 

5,25118 
5,14706 

19,76 
18,60 
'7,44 

II 

9 

M. 

a4 

5.4=985 
5,42832 
5,42672 

6j,J2 

65, '3 

64.74 

5.35749 

5.354^2 
5.3509" 

47,05 
46,20 
45.33 

5,24282 
5,33856 
5.23428 

16,17 

i3'9» 

6 

as 

26 

2? 

5,45506 

5.42333 
5.42 '54 

64,32 

63,88 
63.44 

5.34756 

:      5,544 '6 

5.3407' 

44.45 
43,56 

42,65 

5,12999 

5.22569 
5,"i37 

'2,73 
".54 
'o,54 

S 

4 
3 

a8 
30 

5.4 '969 
5.4'777 
5.4' 579 

63,98 

62,49 
61,99 

5.337a* 
5.33368 

5.330U 

4', 73 
40.79 
39.86 

5,21704 

5,11270 
5,30836 

9,'4 
7.93 
6,7» 

g 

sig.  xr. 

+ 

1     Sig.  X. 

+ 

Sig.  IX. 

+ 

j] 
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TABLE  XVIII.     Radius  Vedtor  of  Jupiter's  Orbit  for  1 750,  with  the  Secular  Variation. 


N* 


m 


♦t 


s 


O 
I 

2 

3 


4 
5 

6 


7 
8 


10 
II 
1% 


13 
'4 


16 

n 
18 


'9 

21 


22 

*3 
^4 


as 

26 

a? 


28 
29 
30 


Argument  I.     The  mean  Anomaly  of  Jupiter. 


Sig.  III. 


Rad.  Vcft. 


5> 

Si 
Si 
Si 


Si 
Si 


5i 

Si 
5 


5i 
Si 


Si 
5i 
S 


S^ 
Si 


S 


20836 
20400 
9964 
9528 


9091 
8654 

8217 


7780 

7343 
6907 


6471 
6035 
5601 


5167 

4734 
4303 


3872 

3444 
3016 


259! 
2167 

'745 


1326 
0908 

0493 


10081 
09672 
09265 


08861 
08460 
08063 


Sig.  VIII. 


DifF. 


436 
436 

436 
437 

437 

437 

437 

437 
436 

436 

436 
434 

.434 

433 
431 

43* 

428 
428 

4*5 

424 

422 

4'9 
418 

41S 

412 
409 

407 

404 

401 
397 


Secular 
Variation 


+ 
0,000 


01,82 
00,61 

00,64 


01,87 
03,09 

04,34 


os,58 
06,82 

08,06 


09,29 
IO.S3 


12,98 
14,22 

*5i44 


16,66 
17,89 
19,11 


20,31 
21,52 

a^73 


a3t9« 


>» 


10 


26,28 


a7t45 
28,62 

a9>7» 


06,72    I 

o5»49 
04,28 

03,06 


I » 


I 


Sig.  IV. 


■^i"^ 


t... 


Sig.  V. 


Rad.  Vca. 


5,08063 
5,07669 
5,07278 
5,06891 


5,06508 
5,06128 

S>o5753 


5,05382 
5,05016 

S>046S3 


5,04296 

S»o3943 
S>03S9$ 


5*03252 
S»029i4 

V02581 


5,02253 
5,01931 
5,01615 


5,01304 
5,00999 
5,00700 


5,00407 
5,00120 

4^99839 


4199565 
4,99298 

4,99036 


4,98782 

4*98534 
4,98293 

Sig.  VII. 


DifF. 


394 
39' 
3«7 

383 
380 
375 

37' 

366 
363 

357 

353 
34» 

343 

338 
333 

328 

322 
316 

3" 

305 
299 

293 

287 
281 

a  74 

267 
262 

aS4 

248 
241 


Secular 
VariAtion.' 


0,000 


29,78 

30>93 
32*07 
33t20 


34*3a 
35,43 

36,53 


37,62 
38,70 
39,76 


40,82 
41,86 
42,89 


43,9 ' 
44,89 
4m88 


46,8^ 
47,80 

4*^,75 


52,33 

S3,»9 
54,02 


54,83 
55.63 

56.4' 


57,'7 

57»9' 
58,63 


I. 


49,66 

5C.56    I 
51,46 


;  Rad.  Vca. 


li 


-       I 


4,98293 
4,98059 
4,97832 
4,97612 


4,97400 
4,97*95 

4^96997 


4,96806 
4,96624 

4,96448 


4,96281 
4,96121 

4,95^69 

■       *  , 

4.95825 
4,95689 

4,95560 


4,9  >  440 
4,95328 
4,95224 


4,95128 
4,93040 
4,94961 


4,94890 
4,94827 
4,94773 


4,94727 
4,94089 

4,946  ;9 


4,94638 
4,94626 
4,94622 

Sig.  VL 


Diff. 


234 
227 

220 

212 

20  q 
198 

191 

182 
176 

167 

160 

152 

'44 

136 
129 

120 

1 12 
104 

96 

88 
79 

7' 

63 
54 

46 

38 
30 

21 

12 

4 


Secular 
Vai  iation 


0,000 


58,63 

59,33 
60,02 

60,67 


61,30 
61,92 

62,50 


63,07 
63,62 

64,14 

64,65 
65, '4 
65,59 


66,02 

6^43 
66,  S  2 


67,18 

67v>» 
67,S2 

68,11  i 

68,37    ; 
68,6 1     ! 

68,83 
69,02 
69,18 


QTQ 

-1 


30 

27 


26 

as 
24 


23 

22 
21 

20 


16 

'5 


»4 

'3 
12 


II 
10 

9 


4- 


i 


86 
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Equations  of  the  Radius  Veftor,  always  additive. 


Arc. 
II. 


o 

lOO 

200 


300 
400 
500 


600 
700 
800 


900 
1000 
I  100 


1200 
1300 
1400 


1500 
1600 
1700 


1800 
1900 
2000 
2100 


2200 
2300 
2400 
2500 


TABLE    XIX. 


Equation 
II. 


0,00 


°7S 
078 

087 


lOI 

120 
MS 


173 
205 

240 


^77 
316 

355 


393 
430 

466 


499 
529 

556 


579 
598 

612 

622 


627 
628 
624 
617 


DifF. 


3 
9 

14 

'9 
^5 

28 

3a 
35 

37 

39 
39 

38 

37 
36 

33 

30' 

^7 

a3 

19 

10 

5 

I 

4 
7 


Arc. 
11. 


10000 
9(;oo 
9800 


9700 
9600 
9500 


9400 
9300 
9200 


9100 
9000 
890a 


8800 
8700 
8600 


8500 
8400 
8300 


8200 
8100 
8000 
7900 


7800 
7700 
7600 
7500 


Arc. 
II. 


2500 
2600 
2700 


2800 
2900 
3000 


3100 
3200 
3300 


3400 
3500 
3600 


3700 
3800 
3900 


4000 
4100 
4200 


4300 
4400 
4500 
4600 


4700 
4800 
4900 
5000 


Equation 
11. 


0,00 


617 
605 
589 


569 

547 
521 


493 
463 

431 


397 
36a 

3*7 


292 
2  $6 

221 


18S 
126 


098 

073 
052 

034 


020 
009 
002 
000 


Diff. 


12 
16 

20 

22 
26 

28 

30 
32 

3> 

35 
35 

35 

36 

35 

33 

32 
30 

28 

^5 

21 

18 

14 
II 

/ 

2 


Arc. 
II. 


7500 
7400 
7300 


7200 
7100 

7000 


6900 
6800 
6700 


6600 
6500 
6400 


6300 
6200  . 
6100 


6000 
5000 
5800 


5700 
5600 

5500 

5400 


5300 
5200 
5100 
5000 


I 


I 
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Equations  of  the  Radius  Vedtor,  always  additive. 


Arc. 
IV. 


o 

ICX> 
200 


300 
400 
500 


600 
700 
800 


900 
1000 
I  100 


1200 
1300 
1400 


1500 
1600 
1700 


1800 
1900 
2000 
2100 


2200 
2300 
2400 
2500 


Equation 
IV. 


I  0,00    DiS. 


049 

044 
039 


035 
030 

026 


022 
018 
015 


012 
009 
007 


005 
003 
002 


001 
000 
000 


000 
001 
002 
003 


004 
006 
008 
on 


S 
S 


5 
4 


4 
3 


3 

2 


2 
I 


o 
o 


I 
z 

z 

z 

2 

2 

3 


Arc. 
IV. 


25C0 
2600 
2700 


2800 
2900 
3000 


3100 
3200 
3300 


3400 
3500 

3600 


3700 
3800 
3900 


4000 

4100 
4200 


4300 
4400 
4500 
4600 


4700 
4800 
4900 
5000 


TABLE     XX. 


Equation 
IV. 


0,00 


on 
014 
017 


020 
024 

C28 


033 
037 

042 


047 

052 

057 


063 

068 
074 


080 
086 

09  z 


097 

X03 
109 


II  - 


120 
126 

136 


DifF. 


3 
3 

3 

4 
4 


4 
5 

5 

S 
5 

6 

S 
6 

6 

6 
S 

6 

6 
6 
6 

S 

6 

S 

I* 
y 


Arc. 
IV. 


5000 
5100 
5200 


5300 
5400 


3> 


00 


5600 
5700 
5800 


5900 
6000 
6100 


6200 
6300 
6400 


6500 
6000 
6700 


6800 
6900 
7000 
7100 


7200 

7300 
•7400 
7500 


Eqaation 
IV. 


136 

141 
146 


i5» 
'55 
'59 


163 
167 
170 


>73 
176 

178 


180 
Z82 
Z83 


184 

Ids 


18s 
Z85 

Z84 
Z83 


z8i 
'79 

'75 


5 
5 


4 
4 


4 
3 


3 

2 


2 
I 


z 

o 


o 
I 
z 


2 

2 
2 


Arc. 
IV. 


Eqiatlon 
IV. 


I 


0,00  !  DifF.  i 


•  I 


7500 
7600 
7700 


o,co 


DitF 


I 


/:> 


172 
168 


7800 
7900 
8000 


i6j 
161 

'57 


8iOo 
8200 
8300 

8400 
8500 
8600 


'53 
148 

'43 


138 
128 


8700 
8800 
8900 

9000 
9100 
9200 


'^> 

"7 
III 


106 
100 
094 


9300 

088 

9400 

082 

9500 

077 

9600 

071 

9700 

065 

9800 

060 

9900 

054 

1 0000 

049 

5 

6 
6 

5 

6 
6 

6 

6 

5 
6 


5 
6  I 

5  i 


Vol.  III. 


8« 
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Exjuations  of  the  Rad 

ius  Vcftor,  always  additive. 
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J     1      1.     6.  +0.  50,4 

B.            4           ..    18.   56.   27.q 

i     1     s,     I.   .0.     4,7 

0.     0.     I.     6 
0.     0.     3.   :3 
0.     0.     3.  18 
0.     0.     4.  34 
0.     0.     J.  30 

0.     0.     0,   32 
0.     0.     I.     3 
0.     0.     ..  3; 
0.     0.     a.     6 
0.    0.     a.  38 

" 

6  !     3.   13.  3j.  41,5 

7  ;      2.   15.   J7.    ia,3 
B.         8,3.     7.  5a.  55,7 

y          J.  20.     6.  32,5 
io          4.     a.  ao.     9,3 

0.     0.     6.  36 
0.     0.     7.  43 
0.     0.     8.  49 
0.     0.     9.  Si 
0.     0.   II.      1 

0.     0.     3-     9 
0.     0.     3.  41 
0.     0.     4.   12 

0.     0.     4.  44 
0.    0.     ;.  16 

B.        ti 
'3 
'4 

4.   14-  3J-  46." 
4.  a6.  49.  ajjft 
V     9-     5-     0.4 
S-  »'•    '&■  37,a 
6.     3.  30.   ,4.0 

0.     0.   11.     7 
0.     0.   13.  13 

D.       0.    14.     19 

0.    0.  .5.  aj 
0.    0-   16.  31 

0.    0.     |.  47 
0.     0.     6.   19 
0.     0.     6.  50 

0.     0.     r'-   S3 

B.        16 
'7 
18 

6.    1;.  45.   51,4 

6.  37.    ;9.  a8,3 

7.  10.   .3.     5,. 

7.  aa.  36.  4r,9 

8.  4.  4a.   iq,3 

0.    0.   17.  37 
0.     0.  .8.  43 
0.     0.    19.  49 
0.     0.  30.  ss 

0.      0.   32.       1 

0.    0.     8.  aj 
0.     0.     8.  56 
0.     0.     q.  a8 
0.     0.     q.  S9 
0.     0.  10.  J I 

J 

40 
100 

4.     9-  24-  38,6 
0.    14.     6.   ^7,8 

8.  .8.  49-   '7,1 
4.  aj.  3'-  J6,+ 

9.  .7-     3-   '^,8 

0.     0.  44.     3 
0.     ..    6.     4 
0.     1.  28.     6 
0.     1.  50.     7 
0.     3.  40.   14 

0.     0.  ai.     3 
0.     0.  31.  33 
0,     0.  43.     4 
0.     0.  ss.  3s 
0.     I.  45.  10 

300 
+00 

IS 

700 

a.    10.  J4.  49,a 
7.     4.     6.  3j,6 
...  27.  38-     =,0 

4.   31.      9.    38,5 

9.   14-  4'-   '4.9 

0.       J.    30.   31 

0.     7.  ao.  28 
0.      g.    10.   3  5 
0.    11.     0.   4a 
0.   la.   50.  49 

0.     a.  37.  4s 
0.     3-  30-  30 
0.    4.  22.  ss 

0.     6.     8.     J 

800 
900 
1000 
aooo 
jooo 

»-     8.    -2    S>,3 
7.     ..  44-  =7,7 
II.  2;.   ,(,.     4,, 
11.  30.  3a.     8,a 
.1.   li-  48-   i=.3 

0.   14.  40.  s6 
0.   16.  31.     3 
0.    iS.   31.    10 
..     6.  4a.  20 
..  35.      3.  aq 

0.     7.     0.  40 
o-     7-  SJ-   IS 
0.     8.  4^  so 
0.   17.  31.  40 
0.  26.  17,  30 

4000 
5000 
6000 

"■   "■     4'  't',4  1      a-   '3-  54-  39 
"■     "■  =»o-  20,5  ,      3.     I.  45.  49 
J  I.     I.  36.  34,6         3.  ao.     6.  58 

I.     S-     3-  30 
I.   13.  49-  'o 

1.  22.  35.     0 

I 

. 
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TABLE  11. 


Mean  Motion  of  Satum  for  Julian  Tears t  with  the  Arguments  of  the 

Equations. 


•  mt 

X 


B.     8 

9 

10 


B. 


II 

12 

13 
»4 


B.    x6 

18 


B. 


19 
20 


40 

60 

80 

100 

200 


300 
400 
500 
600 
700 


800 

900 

1000 

2000 

3000 


4000 
5000 
6000 


3021 

3SaS 
4028 

4S3a 

5035 


SS39 
6043 

6J46 

7050 

7553 


8057 
8560 
9064 

9567 
0071 


0142 
0213 
0284 

0355 
0709 


1064 
X418 

1773 
2128 

2482 


2837 
3191 

3546 
7092 

0638 


4184 

7730 
1276 


TEARS. 

Arc. 
II. 

Aug. 
III. 

I 

2 

3 
B.  4 

5 

0504 
1007 
1511 
2014 
2518 

0164 
0328 
0493 
0657 
0821 

0985 
1149 

1313 

1478 

1642 


1806 
1970 
2134 

2298 

2463 


2627 

2791 

^95  5 
J119 

3283 


6567 
9850 

3134 
6417 

283s 


9252 
S670 
2087 
8505 
4922 


1340 

7757 

4»75 

B3SO 
2525 


6700 
087s 
5049 


/^RG. 


0328 

0657 
0985 
I3I4 

X642 


1971 

2299 

2628 

2956 

3285 


3613 

394a 
4270 

4598 

49»7 


5*55 

5584 
5912 

6241 

6569 


3138 

9707 
6277 

2846 

5692 


8538 

1385 
4230 

9922 


2769 
5615 
8461 
6923 

5384 


*B4$ 
230; 

0768 


Arg. 
V. 


018 

03  s 
053 

070 

088 


105 
123 

140 

158 

»7S 


»93 
210 

228 

*45 
263 


281 
298 
316 

333 
35' 


702 
052 

403 

754 
508 


262 
017 

5^5 
279 


033 

787 

54* 
083 

62s 


166 
708 
249 


Arg, 
VI 


067 

«34 

200 

267 
334 


401 
467 

534 
601 

668 


734 
801 

868 

935 
001 


068 

'35 

202 

268 
335 


670 
006 

341 
676 

35* 


028 

705 
381 

057 
733 


409 
085 
761 

5*3 
284 


045 
806 
568 


I 


rr^ 


Vin.IIL 
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TABLE    III.      Mean  Motion  of  Saturn  for  MofUhSj  with  the  Arguments  of  the 

Equations. 

i 

1 
• 

i 

Months. 

Moi 

t.  Long. 

Aphel. 

Node 

Arc. 
11. 

Arc. 
IIL 

Arc. 
IV. 

Arc. 
V. 

Arc. 
VL 

■ 

D. 

M.      s. 

SEC. 

SBC. 

January 

February 

March 

0. 
I. 
I. 

0.     0,0 

2.   18,4 

58.  35,0 

1 
0 
6 
10 

0 

3 

5 

0 

43 
81 

0 
27 

00 
28 

53 

0 

I 

3 

0 
6 

1 1 

April- 
May 
June 

3- 

4. 
5- 

0.  53,5 

1.  11,3 

3-  29,7 

21 
^7 

8 

10 

13 

124 
165 
208 

41 
68 

81 
108 
136 

4 
6 

7 

22 
28 

Auguft 
September 

6. 

7- 
8. 

3-  47,5 
6.     5,9 

8.  24,3 

33 
39 

44 

16 
18 
21 

2?0 
292 

335 

81 

95 
109 

163 
191 
219 

9 

10 

12 

33 
39 
45 

Oaober 

November 

December 

9- 
10. 

II. 

8.  42,2 
II.     0,6 
II.   18,4 

49 

55 
60 

24 
26 

29 

376 
419 

460 

123 

137 
150 

246 

273 
301 

13 

15 
16 

56 
61 

TABLE  IV. 

Mean  Motion  of  Saturn  for  Hours  and  Minutes. 

■4 

B 

• 

Mot.  Long. 

B 

3 

• 

Mot.  Long 

■ 

Min. 

Mot.  Loil. 

Min. 

Mot.  Lon. 

M.     S. 

M.     s. 

SEC 

SEC. 

I 

2 

i 

o.     5,0 
0.    io,o 
o.  15,1 

13 

'.     53, 
1.   10,3 

1-   15,4 

I 
2 

3 

0,1 
0,2 

0,3 

27 
30 
33 

2,2 
2,5 

a,  7 

4 

5 
6 

0.  20,1 

0.  25,1 

0.  30,1 

16 

17 
18 

I.  20,4 

^-  25,4 
I.  30,4 

4 

5 
6 

0,3 
0,4 

^»5 

36 

39 
42 

3,0 
3,i 
3,5 

7 
8 

9 

0.  35,2 

0.  40,2 
0.  45,2 

^9 
20 

21 

^-  35,5 
I,  40,5 

»•  45,5 

9 
12 

»5 

0,7 
1,0 

1,3 

45 
48 
51 

3,7 
4,0 
4,2 

lO 

II 

12 

0.  50,2 

0-  55,3 

1.  0,3 

22 

^3 
A4 

1-  50,5 

1.  55,6 

2.  0,6 

18 

21 

^4 

1,5 
1,8 

2,0 

54 

• 

4,5 
4,7 

5,0 

• 

' 

- 

• 

/ 

1 

• 
• 

i^MMM.. 


J 


c  • 
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t     TABLE  V.     Mean  Motion  of  Saturn  for  Z).i)j, 

with  tlic  Aiguments  of  the  Equations. 

gJ 

^ 

s 

1 

Morion 

'i- 

in 

> 

2 

> 

> 

> 

> 

> 

s 

Longitude. 

K- 

= 

- 

< 

<: 

< 

SEC. 

,1C. 

, 

o.     a.     0,6 

0 

0 

, 

0 

, 

0 

0 

3 

0 

0 

:  ^ 

.     1,8 

** 

° 

3 
4 

. 

3 

I 

° 

4 

.     8 

•     a,4 

0 

6 

3 

4 

0 

1 

< 

3<o 

S 

13 

3.6 

» 

» 

3 

0 

R 

7 

o 

14 

4,1 

10 

3 

6 

0 

o 

i6 

4,« 

II 

4 

7 

0 

9 

° 

S.3 

12 

4 

° 

^.q 

'4 

\ 

9 

6,; 

'> 

12 

° 

»4 

7.' 

'7 

S 

" 

■1 

0 

36 

i« 

6 

la 

'4 

0 

iB 

W.l 

■9 

n 

'S 

° 

30 

K,9 

7 

'3 

i6 

12 

9.5 

ai 

7 

14 

'( 

o 

36 

10,7 

=s 

« 

lb 

'9 

o 

18 

't.3 

26 

<) 

'7 

30 

o 

40 

9 

Jl 

iJ 

" 

42 

ag 

9 

'9 

II 

iz 

o 

44 

n," 

30 

10 

20 

II 

21 

o 

46 

11.7 

32 

10 

31 

1 

^4 

° 

4» 

I4i3 

33 

" 

22 

:^ 

0 

=;o 

14,8 

3^ 

,, 

23 

o 

?= 

'5-4 

30 

12 

ai 

1 

a? 

" 

S4 

.6,0 

37 

12 

i'4 

aS 

o. 

^6 

.6,6 

3g 

11 

2? 

o. 

ss- 

40 

13 

a() 

0. 

>7.a 

3' 

>■ 

a. 

>«.+ 

43 

"4 

2}j 

in  the  Moi.t]i!  J«»u«RY  .nd  KtB.o.nY  in  a  BilTmuIe  Year. 

ibtrafl  I  from  the  given  Day  of  ihe  Month. 

. 
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TABLE    VI.     The  great  Inequality  of  the  Motion  of  Saturn,  with  the  CotTe<5tions 
of  the  Arguments  which  regulate  the  other  Inequalities. 

Yi»n. '  Riuatlons 

DiiF. 

Change  for 
half  i/eriod. 

Arc. 
11. 

ai. 

Ann.     .4.C. 
IV.       V, 

VI. 

1  "■  ■■   1  •««• 

lac. 

1 

1560 

5-  39.3 

301,8 
aoi,3 

3,96 
0,78 

3-43 

+  0 

+  0 

-0 

+0 
+  ' 

.580 

-   6.  S9." 
.0.   .7,» 
.3.  J^,: 

lyB.O 
'94.9 
190,9 
186,1 

<8o.s 

'73.9 
.66.5 
'58,5 
149,6 

140,0 
119,9 

11 9,0 

107,6 
9S.8 
83.5 
70.9 
S7.9 
44.6 
3'.' 

'7.; 
3.9 

6.i+ 
13,68 

8  1       16 
'S  !       JO 

-2 
-3 

3 

j6io 

t<120 
1630 

-  ■6-  4}.o 

19.  49,2 
32.  49,7 

'5.67 
18.58 

19  I       38 

26  1       St 

-3 
-J 
-4 

3 
4 

4 

1640 

-15.  43,6 
a8.  30,. 
J,.     8,6 

24,' 3 
a6,7S 
39,39 

»9  ;       57 
32  1      84 
35  1       70 

-4 
-4 

-5 

S 

1 

.67a    -33.  38,j 
.680       3>-  SM 
r690        j8.     8,. 

3'. 59 

3  3.79 
Ji.83 

38 
40 
43 

76 
86 

-6 

6 
6 

7 

1700 
17CO 

1720 

-40.     7,r 
4'-  S4.7 
43-  30,5 

37.7' 
39.41 
40.93 

4S 
47 
49 

9" 
94 
98 

-6 
-7 
-7 

7 

7 
8 

1730 
1740 
1750 

-44-  S4.0 
46.     4,1, 
47-     =.f* 

"47-  47.4 
48.   la,; 
4S.  36,0 
43.  39,9 

41.- j 
43,38 

44.  JO 

S3 

104 
106 

-7 
-7 

a 

8 
8 

1770 
17^0 
.790 

45.01 
45.52 
45.8. 
45.89 

54 
54 
55 
55 

■07 
109 
.09 
109 

-8 

-8 

-a 

-B 

9 
9 
9 
9 

\ 

^ 
^ 

% 

1 

h 

1 

1 

i 
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TABLE  VI.     The  great  Inequality  of  the  Motion  of  Saturn,  with  the  Coire&ions 

of  the  Arguments  which  regulate  the  other  Inequalities. 


t 


Years. 


Equation, 


As  •       S* 


1790 
1800 
I8IO 


48.  39,9 
48.  30,0 

48.  6,6 


1820 
1830 
1840 


1850 
i860 
1870 


47.  29,6 

46.  39>4 
45.  36,0 


44.  19,9 

4^-  Shi 
41.  10,9 


1880 
1890 
1900 


1910 
1920 
1930 


1940 
1950 
i960 


1970 
1980 
1990 


2000 
2010 
2020 


39.  18,8 

37-  iS»9 
3S-    M 


-Sa-  39i4 
30.  7»a 
27.  26,6 


-24.  38,4 

21.  43»S 
18.  42,5 


15.  36,4 

12.  26,0 

9.  12,3 


-    2.    38,4 

+  o-  39>9 


Diff. 


Change  for 
half  period. 


SBC. 


9»9 
23»4 

37^o 

63*4 
76,1 

88,6 
00,4 

12,1 

22,9 
33,S 
43»o 

S2,» 

60,6 
68,2 


74»9 
81,0 

86,1 

90i4 
93»7 

96,1 

97i8| 
98»3 


8BC. 


45*89 

45»7S 
45»39 


44,83 

44,05 
43>07 


41,88 
40,51 

38,94 


37.^8 
35,26 

33,^7 


30,92 

a8,53 
26,00 


23,35 
20,60 

17,74 


14,81 
ii|8o 

8,74 


5*64 
0,63 


Arg. 
11. 


+3* 
3a 

3a 


31 

31 
30 


29 
28 

^7 


26 

^5 
^3 

22 
20 
18 


16 
12 


10 
8 
6 


4 
+  a 
—  o 


Arc. 

Hi. 


+  5.> 
54 
54 


Si 
5a 
5» 


SO 

48 
46 


44 

4a 
40 


37 
34 
3» 


28 
21 


18 

14 
10 


7 

+  3 
—    I 


Arg. 
IV. 


107 
105 
103 


100 
96 

93 


+ 


88 

84 
79 


73 
68 

62 


Arc. 
V. 


^ 


+  109 
109 
108 


55 
49 
4a 


35 
28 

21 


13 
6 


—     2 


Arc. 
VI. 


-8  ^+9 


8 
8 


7 
7 
7 


7 
6 

6 


6 

5 
5 


3 

4 
4 


3 
3 
3 


—  2 

—  2 

—  I 


9 

9 


8 
8 
8 


8 
8 

7 


7 

7 
6 


5 
5 


4 
3 
3 


2 
2 
2 


—  I 
— o 
+0 


+  1 
+0 
—  I 


L  ■ 


Mtol 


**^  - 
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TABLE    VII.     Equatiofi  of  Saturn's  Orbit  for  1750,  with  the  Secular  Variation. 
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TABLE  VII.     Equation  of  Saturn's  Orbit  for  1 750/  with  the  Secular  Variation. 


Argument  I.    Long,  h  cor.  by  Tab.  VI.— Aphelion,  or  mean  Anomaly. 


;? 

KM 
• 

0 
I 

2 

3 
4 
5 

Sig.  11. 

Sig.  III. 

Degrees. 

• 

Equation. 

DifF. 

Sec.  Var. 

Equation. 

DifF. 

Sec.  Var. 

— 

+ 

— 

+ 

D.      M.       S. 

M.     S. 

SEC. 

D.      M.     S. 

M.      S. 

sfic. 

5.    22.    55,0 
5.    26.    26,8 

5-  29.  53,4 

3.  3',8 
3.  26,6 

3.  21,2 

3.  15,6 
3.   10,1 

3.     4,6 

2.  58,7 
2.  53,0 

2.  47,2 

2.  41,3 
2-  35,4 
2.  29,3 

2.  23,3 
2.  17,1 

2.  10,9 

2.     4,7 
I.  58,3 

I.  52,0 

I.  45,6 
I.  39,0 

I.  32,6 

I.  25,9 
'•  '9,4 

I.  12,7 

'•     5»9 
0.  59,2 

^  52,4 

0.  45,5 
0.  38,7 

0.  3^7 

88,61 
89,66 
90,70 

6.  25.  44,7 
6.  26.     9,4 
6.  26.  27,3 

0.    24,7 
0.     17,9 

0.  10,7 

0.     3,7 
o-     3,3 

0.  10,4 

0.  17,6 
0.  24,7 

0.  31,9 

,0.  39,1 
^0.  46,2 

o-  53,5 

1.  0,6 
^- .  7,9 
I.  .15,2 

I.  22,4 
I.  29,5 

I.  36,8 

'•  44,' 
r  51,2 

1.  58,5 

2.  5»7 
2.  12,8 

2.  20,0 

2.  27,1 
2.  34,3 
2.  41,4 

2.  48,4 

2.  55,4 

3.  2,6 

109,44 
109,69 

109,91 

30 
29 
28 

5.  33.  14,6 
5-  36.  30,2 
5-  39-  40,3 

91,72 

92,7' 
93,67 

6.  26.  38,0 
6.  26.  41,7 
6.  26.  38,4 

110,10 

1 10,24 

110,37 

27 
26 

25 

6 

7 
8 

5.  42.  44,9 
5.  4C.  43,6 
5.  48.  36,6 

94,62 

95,54 
96,44 

6.  26.  28,0 
6.  26.  10,4 
6.  25.  45,7 

.110,45 
110,51 

"0,53 

24 
23 

22 

21 
20 

'9 
18 

'7 
16 

9 

10 

II 

5.  51.  23,8 

5-  54-     5,' 
5.  56.  40,5 

97,33 
98,16 

98,99 

6.  25.   13,8 
6.  24.  34,7 
6.  23,  48,5 

.110,51 
'  110,46 
.110,37 

1 

1 
• 

12 
'3 

'5 
16 

'7 

18 

'9 
20 

5.  59-     9,8 

6.  I.  33,1 

6.     3.  50,2 

99,79 
100,56 

101,31 

6.  22.  55,0 
6.  21.  54,4 
6.  20.  46,5 

110,25 
110,10 
109,91 

6.     6.     1,1 
6.     8.     5,8 
6.  10.     4, 1 

102,03 
102,73 

'03,39 

6.   19.  31,3 
6.   18.     8,9 
6.   16.  39,4 

109,68 
109,42 
109,12 

'5 
'4 
'3 

6.  II.  56,1 
6.  13.  41,7 
6.   15.  20,7 

104,03 
104,64 
105,23 

6.   15.     2,6 
6.   13.  18,5 
6.   11.  27,3 

108,79 
108,41 
108,01 

12 
II 
10 

7 

6 

5 
4 

3 

2 

I 
0 

21 
22 

23 

24 

25 
26 

.27 
28 

29 
.30 

6-  16.  53,3 
6.  18.   19,2 
6.   19.  38,6 

105,78 
106,31 
106,81 

6.     9.  28,8 
6.     7.  23,1 
6.     5.   10,3 

^07,59 
107,09 

106,57 

6.  20.  51,3 
6.  21.  57,2 
6.  22.  56,4 

107,27 
107,71 
108,12 

6.     2.  50,3 
6.     0.  23,2 

5-  57-  48,9 

106,01 
105,42 

'04,79 

■ 

6.  23.  48,8 
6.  24.  34,3 
6.  25.  13,0 
6.  25.  44,7 

108,50 
108,84 
109,16 

i09»44 

5-  55-     7,5 
5.  52.  19,1 

5-  49-  23,7 
5.  46.  21,1 

104,13 

'03,43 
102,69 

101,91 

t 

* 
1 

• 
• 

Sig.  iX. 

— 

+ 
Sig.  VIIL 

~ 

t     -                                                   • 

% 
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TABLE  VII.     Equation  of  Saturn's  Orbit  for  1750,  vrith  the  Secular  Variation. 

Argument  I.    Long,  h 

mr.  by  Tab    VI.—Afkehen,  cr  mt 

an  Anomaly. 

i 

f 

Sig.  IV. 

Sig.  V. 

f 

Eqoatior. 

DifF. 

SecVjr 

EqiuiioD. 

DiE 

S«c.V«r. 

- 

+ 

+ 

1 

p.        M.     .. 

tic. 

M.      S. 

..c. 

z 

J.   46.   31,1 

S-  43.  I '.7 
5.   39-   i^»3 

3-     9.4 
3-   '6,4 
3-  33.a 

3.  30,1 

3-  36,9 
J-  43.6 
3-   SO,3 

3-  56.9 

4-  3.5 

4.  io,a 
4.   .6,2 

4.  21,8 

4-  29t' 
4-  35.3 

4-  41,4 
4-  47.» 
4-   53.) 

4-  S9.4 

5-  5>» 
i-   '0)9 

5.  16,5 
S-  aa.o 

s-  !»;.s 

S-  3».7 

5-  37.9 

S-  43.' 

loi.gi 
100,35 

3 

35.   ,8,8 
ig.  33,1 
13,   30,8 

6.     6,7 
6.  11,3 

6.  15.4 
6.  19,6 
6.  ij,; 

6.  37,4 
6.  ,.,, 

6-  34.7 
6.  j8,3 
6.  41.S 
6.  44,6 

6.  47,6 
6.  50,5 
6.  53,3 
6.  55,8 

6.  58,3 
-•     ■>.! 

7-  3,5 

7-     4,5 
7-     6,3 

7.  7,9 

7-     9.4 
7-  10,7 
7.  i.,S 

7.    ,3,8 

7-  '3.7 
7-  '4.« 
7-  '4,8 
7-  'S.' 
7-  "S.S 

63,38 
60,47 
58,6, 

30 

11 

3 

4 

S 

5.  36.  ji.i 
S-   J3.     a,o 

i-  19-  »!.' 

98.44 

»7.48 

7-     5.4 

0.  4i,B 
54-  33,3 

56,78 
S4.8J 
53,98 

z6 

6 

7 
8 

S-  2S-  4'.i 
5.  21.  51,2 
5-   '7-   S4.3 

96,48 
95.4; 
94,38 

47-  54.9 
4>,  33,8 
34-  49.' 

i'.o! 
49.  "> 
47. '» 

34 
23 

9 

5.  .3.  50,8 
5.  9.  40,6 
S-     S-  ^4,4 

93-»7 
9o!96 

38.  10,9 
3,.   !,,, 
14-  44,8 

45.'" 
43,09 
41,07 

ao 
'9 

12 
'3 

'4 

S-  I.  1,6 
4.  sfi-  3a.  S 
4-  5'-  S7.5 

87,«i 

7-  S7.3 
..     6,7 
54.  >3.i 

39.0* 

tS 

•X 

4.  47.  15,8 
4.  43-  3t,3 
4-   3?-  34.8 

8;,,o 
84,5  i 
Sj,,6 

47-  17.7 
40-  "9.5 
33-   '9.0 

33,76 
30.64 
38.5. 

'5 
14 
'3 

18 
'9 

4-  3»-  35.4 
4-  2;-  30,2 

4.    22.    I9,J 

8.,74 
80,30 
78,81 

36.   ,6,5 
19.   13,0 
■a-     S.7 

36,37 
34.3a 
33,05 

M 

23 

4.  17-    M 

4-  II-  40.8 
4.     6.   13,3 

77,^9 
75.74 
74.16 

0 

4-  57.8 
!7-  48,4 
50-  37>7 

'9.87 
'7,69 
'S.49 

8 

7 

24 

26 

4.  0.  4ts6 
3-  SS-  a.7 
3.  49-   "9.6 

7=,56 
70,93 
69.'! 

0 

43-  3S.9 
36.  jj,, 
38.  (9.4 

'3."9 
ii,og 
8,87 

6 
S 

4 

a? 
i8 

30 

3-  43-  3'.ft 
3-  37-  38»? 
J.  31.  4<,i 

3.  2!-   j8,8 

S-  57.6 

6l;ii 
64,06 
63,38 

I 

31.   45.3 
14-  30-4 
7-  15.3 
0.  00,0 

6,66 
4.43 
3,33 
0,00 

3 

i 

0 

Witttki^ 

^^ 

- 

+ 

Sig.  vr. 

- 

■ 

■ 

1 
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Equation  of  Saturn,  always  additive. 


t       « 


•^f^T^^*^" 


■      »i      ■ 


TABLE   Vlir.     EotTATioNlI. 


Argument  II. 


A&G. 

II. 


o 

lOO 
200 


300 

400 
500. 


600 

700 

Boo 


900 
1000 

ZIOO 


1200 
1300 
1400 


1500 
1600 
1700 


1800 
1900 
2000 


2100 
2200 
2300 


2400 
2500 
2600 


2700 
2800 
2900 
3000 


3x00 
3200 

3300 

$4QO 


Equation 
II. 


M.    S. 


I.     3,8 
o.  59,1 

o-  S4i3 


o.  49»7 

o.  45>3 
o.  41,2 


o.  37,6 
o.  34,4 


o.  29,6 

o.  289 1 

o.  27,3 


o.  27,0 
o.  27,4 
o.  28,3 


o.  29,8 

o-  31,7 
o.  34,0 


o.  36,7 

o-  39f7 
o.  42,9 


o.  46,1 
o.  49,4 

O.    j2,6 


O. 
O 

I. 


•  5S»7 

•  S8»6 

h3 


3,6 
5,6 

r. 


9f^ 
9»3 


!    tfi 


DifF. 


tEC. 


4,7 
4,8 

4,6 

4»4 
4*1 

3,6 

3,a 
a,  7 


a,  I 


0,8 

0,3 
0,4 
o»9 

',5 

»,9 
a,3 

a,7 

3,0 
3,a 

3,a 

3,3 
3,a 

3,1 

»,9 

a,  7 

»,3 

2,0 
1,6 

<S3 
0*5 


Arc. 
II. 


3400 
3500 
3600 


3700 
3800 
3900 


4000 
4100 
4200 


4300 
4400 
4500 


4600 
4700 
4800 


4900 
5000 
5100 


5200 
5300 
S400 


Sjoo 
5600 
5700 


5800 
5900 
6000 


6100 
6200 
630Q 
6400 


»^mm 


6coo 
6000 
6700 


Equation 


M 


I. 
I. 
I. 


8,6 
7,6 
6,3 


I. 
I. 
I. 


4,6 
0,2 


o-  57,7 

o-  54,9 
o.  52,0 


o.  49,0 
o.  45,8 
o.  42,6 


o.  39,3 
o.  36,0 

o.  32,8 


o.  29,5 
o.  26,4 
o.  23,2 


O.   20,2 

o.  17,3 
o.  14,5 


o.  11,9 

o-    9,5 
o.    7»3 


o.    5,3 
o.    3,6 

o.    2,2 


o. 
o. 
o. 
o. 


1,1 
0,4 
0,0 

0^0 


o.  o,s 
o.  1,5 
o.    3,0 


DifF. 


SFC. 

1,0 

^3 

h7 

a,  I 
a,  3 

2,5 
2,8 
*j9 

3,0 

3,a 
3,a 

3,3 

3,3 
3,» 

3,3 

3,1 
3,» 

3,0 

*,9 
2,8 

2,6 

*,4 
2,2 


2,0 


h7 
»,4 

0,7 
0,4 

0|0 

o»5 
1,0 


Arc. 
II. 


6700 
6800 
6900 


7000 
7100 
7200 


7300 
7400 
7500 


7600 
7700 
7800 


7900 
8000 
8100 


8200 
8300 
8400 


8500 
8600 
8700 


8800 
8900 
9000 


9100 
9200 
9300 


9400 
9500 
9600 
9700 


9800 
9900 

lOOOO 


Equation 


M.     S. 


o.     3,0 
o.     4,9 

O'     7,4 


o.  iO|3 

o-  »3,7 
o.  17,6 


o.  21,9 
o.  26,5 

o.  31,5 


o.  36,8 
o.  42,2 
o.  47,8 


o-  53,4 
o.  58,9 

'•     4,3 


9,4 

14,2 

18,6 


22,C 
25,8 

»8,5 


30,1 
31,8 

3^,4 


•  3»,» 

•  31,3 
.  29,8 


•  a7,c 

•  a4i6 
.  21,2 

.  17,3 


•  13,1 
.    8,6 

.    3,8 


Diff. 


SEC. 

^9 

2,5 

2,9 

3,4 
3,9 

4,3 

4,6 
5,0 

5,3 

5,4 
5,6 

5,6 

5,5 

5,4 

5,1 

4,8 
4,4 

3,9 

3,3 
2,7 

2,0 

',3 
0,6 

0,2 

0,9 

1,5 

a,3 

2,9 
3,4 
3,9 

4,2 


— I 


N 
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Equation  of  Saturn,  always  additive. 


TABLE  IX.     Eqjjation  III. 


I 


Argument  III. 


t 


Arc. 
III. 


o 

lOO 
flOO 


300 
400 
500 


600 
700 

800 


900 

1000 
1100 


1 2^0 
1300 
1400 


1500 
1600 
1700 


1800 
1900 
2000 


2100 

2iCO 
2300 


2400 
2300 
2600 


2700 

2800 

.2900 

3000 


3100 
3200 
3300 

3400 


Equation 
III. 


s. 


8.  47,8 
8.  22,2 
7.  56,2 


7.  30,0 

7-     3»7 
6.  37j4 


6. 

5- 
S- 


I  1,2 

45,' 
'9,3 


4-  53,9 
4.  29,0 

4.    4,8 


3.  41,1 
3.  18,3 
2.  56,4 


2.  35,4 

^-  '5,5 
I.  56,6 


I.  39,0 
I.  22,6 
I.     7,6 


o-  53,9 
o.  41,7 

o.  31,0 


o.  21,8 
o.  14,2 

O.       8,2 


o. 
o. 
o. 
o. 


3^9 

I,G 
0,0 
0,6 


O.  2,8 

o.  6,6 

o.  12,1 

o.  19,1 


Di£ 


SBC. 


25,6 
26,0 

26,2 

26,3 
26,3 

26,2 

26,1 

25,8 

^5,4 

^4,9 
24,2 

^3,7 

22,8 
21,9 


2r,o 


9,9 
8,9 

7,6 
6,4 
5,0 

3,7 

2,2 
0,7 

9*a 

7,6 
6,0 

494 

2,8 
1,0 
0,6 

a,2 

3,8 

5,5 
7,0 


Arc. 
III. 


3400 
3500 
3600 


3700 
3800 
3900 


4000 
4100 

4200 


4300 
4400 
4500 


4600 
4700 
4800 


4900 
^000 
5100 


5200 
5300 
5400 


5500 
5600 
5700 


5800 
5900 
6000 


6100 
6200 
6300 
6400 


6500 
6600 
6700 


Eqaation 
III. 


M. 

s. 

0. 
0. 
0. 

19,1 
27,8 
38,0 

0. 
I. 
1. 

49,7 

2,9 

17,4 

I. 
I. 
2. 

33,3 

50,5 
8,9 

2. 

2. 

3- 

28,5 

49,' 
10,7 

3. 

3. 

4- 

33,2 
56,6 

20,7 

4-  45,4 
5.   10,6 

5-  36,2 


2,2 


6. 

6.  28,4 

6.  54,7 


21,0 


7 

7-  47,3 
8.  13,3 


8.  39,1 

9-     4,5 

9.  29,4 


9-  53,6 

10.  17,3 

10.  40,1 

11.  2,0 


II.  23,0 

11.  42,0 

12.  1,8 


DifF. 


SBC. 


8,7 

10,2 

11,7 
13,2 
'4,5 

'5,9 

17,2 
18,4 

19,6 

20,6 

21,6 

22,5 

23,4 
24,1 

24,7 

25,2 
23,6 

26,0 

26,2 
26,3 

26,3 

26,3 
26,0 

25,8 

35,4 
24,9 

24,2 

^3,7 
22,8 

21,9 


21,0 


19,9 
18,9 


Arc, 
III. 


6700 
6800 
6900 


yooo 
7100 
7200 


7300 

7400 
7500 


7600 
7700 
7800 


7900 
8000 
81C0 


8200 
8300 
8400 


8500 
8600 
8700 


8800 
8900 
9000 


9100 
9200 
9300 


9400 
9500 
9600 
9700 


9800 

9900 

1 0000 


Equation 
III. 


M.    S 


2, 
2. 


1,8 

19,4 
35»8 


50,8 

4,5 
16,7 


3 
3 
3 


2  7,4 
36,6 

44,a 


3- 
3- 


50,2 
54,6 

57»4 


3 

3- 
3 


58,4 
57,9 
55.7 


3 
3« 


5 ',9 
46,3 
39,3 


3 
3 


30,6 

20,4 

8,7 


2.  55,5 
2.  41,0 

2.  25,1 


2. 
1. 


7,9 

49,5 
I.  29,9 


'•     9,3 

o-  47,7 
>,  25,2 

[Q.      1,8 


9-  37,7 
9.  13,1 

8.  47,8 


DiiF. 


SEC. 


17,6 
16,4 

15,0 

13,7 
12,2 

10,7 

9,» 
7,6 

6,0 

4i4 
»,8 

1,0 
2,2 

3.8 

S.6 
7.0 

8,7 

10,2 

i',7 
13,2 

'4,5 
»5,9 

i7,a 

18,4 
19,6 

20,6 

21,6 

22,5 

^3,4 
24,1 

24,6 
aSf3 


. 


J 
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Equations  of  Saturn,  always  additive. 


TABLE   X-     EqjtationIV. 


Argument  IV, 


Arc. 

iv: 


o 

lOO 
200 


300 

400 
500 

600 
700 
800 


900 

1000 
1 100 


1200 
1300 
Z4OO 

1500 
1600 
1700 


1800 
1900 
2000 

2X00 
2200 
2300 

2400 
2500 
2600 

2700 
2800 
2900 
30QO 


Equation 
IV. 


s. 


o 
o 
o 


o 
o 
o 


o 
o 
o 


o 
o 
o 


o 
o 
I 


I 
z 

2 


2 

3 


4 
4 


I 


3100  8 
3200  9 
3300  9 
3400  lio 


Sh7^ 
29,8 

10,2 


52,8 
38,2 
25,2 


7>S 


OyO 
0,0 

2,7 


7.8 
^Sf7 


38.5 
53,6 

11,0 


30,8 

S3,o 
16,8 


4*19 
10,8 

40,7 


12,2 

45,4 
'9,9 


55,7 

3a,7 
10,9 

49,8 


29,5 
9,6 

50^2 
30,9 


DIE 


SBC. 


21,9 
19,6 

17,4 

14,6 
13,0 

ZO,I 

7,6 
5iO 

^15 
0,0 
a,  7 

5ti 

7,7 
10,2 

12,8 

'5,1 
i7f4 

19,8 

22,2 
23,8 

26,1 

a  7,9 
*9,9 

3if5 

33,a 
34,5 

35,8 

37,0 
38,2 
38,9 

39»7 

40,1 
40^6 

40,7 


Arc. 
IV. 


3400 
3500 
3600 


3700 
3800 
3900 


4000 
4100 
4200 


4300 
4400 
4500 


4600 
4700 
4800 


4900 
5000 
5100 


5200 
5300 
5400 


5500 
5600 
5700 


5800 
S900 
6000 


6100 
6200 
6300 
6400 


6500 
6600 
6700 


Equation 
IV. 


M.  S. 


0.  30,9 

1.  11,8 
I.  52,6 


2.  33,2 

3-  13,4 
3-  53,0 


4-  31,9 

5-  9,8 
5-  46,7 


6.  22,6 

6.  57,2 

7.  30,2 


,7 


8.  I 
8.  31,5 

8,  59,3 


^5,5 

49,5 
20.  11,4 


9- 
9- 


20.  31,0 

20.  48,4 

21.  3,0 


21.  16,0 

21.  26,1 

ai-  33,7 


21.  38,7 
21.  41,2 
21.  41,2 


21.  38,5 

ai-  33,4 

21.  25,7 

21.  15,5 


21.  2,7 

20.  47,6 
20.  30,2 


DiiF. 


SEC. 


40,9 
40,8 

40,6 

40,2 

39f6 

38,9 

37,9 
36,9 

35,9 

34,6 
33,0 

31,5 

29,8 
27,8 

26,2 

24,0 
21,9 

19,6 

»7,4 
14,6 

13,0 

10,1 
7,6 

5,0 

*»5 
0,0 

^7 

5,' 

7,7 
10,2 

12,8 

15,1 
»7,4 


Arc. 
IV. 


6700 
6800 
6900 


7000 
7100 
7200 


7300 
7400 
7500 


7600 
7700 
7800 


7900 
8000 
8100 


8200 
8300 
8400 


8500 
8600 
8700 


8800 
8900 
9000 


9100 
9200 
9300 


9400 
9500 
9600 
9700 


9800 
9900 

lOOOO 


Equation 
IV. 


M.       S. 


20 
20 

^9 


10 

9 
9 


8 
7 


6 
5 


4 
4 
3 
3 


2 
2 
I 


30,2 

IQ,4 

48,2 


24,4 
58,3 
30,4 


0,5 
29,0 

55,8 


ai,3 

45,5 

8,5 


30,3 
5^4 
»',7 


31,6 
51,0 

10,3 


»9,4 

48,6 

8,0 


27,8 
48,2 

9,3 


31^4 

54t5 
18,6 


44,0 
11,0 

39,5 
9,7 


4»,9 
'5,7 
5^7 


DifF. 


SEC. 

19,8 
22,2 

23,8 

26,1 

a  7,9 

»9,9 

3^5 
33,a 

34,5 

35,8 
37,0 

38,2 

38,9 
39,7 

40,1 

40,6 
40,7 
40,9 

40,8 
40|6 

40,2 

39,6 
38,9 

37,9 

36,9 
35,9 

34,6 

33,0 

3',5 
29,8 

27,8 

26,2 
24,0 


rtk-i 


■■■ 


N  a 


100 


TABLES   OF    SATURN. 


"*— ^•"■•■ii*" 


Equation  of  Saturn,  always  additive. 


TABLE    XL     EQUATION  V. 


Argument  V. 


Arc. 
V 


o 

lO 

20 


30 
40 

50 


60 

70 
80 


•90 

100 
no 


120 
130 
140 


150 
160 
170 


180 
190 
200 


210 
220 
230 


240 
250 
260 


270 
280 
290 
300 


310 
320 
330 
340 


Equation 
V. 


M.    S. 


O. 
O. 
O. 


0,0 
0,0 
0.2 


o. 
o. 
o. 


o>7 

^3 
2,0 


o. 
o. 
o. 


3,0 

So 


o.  7,0 
o.  8,7 
o.   10,5 


O.    12,4 

o.  14,6 
o.  16,8 


o.  19,2 

O.    21,7 

o.  24,4 


o.  27,1 
o.  3o,c 

O.    32,(, 


o-  35»9 
o.  38,9 

o.  42,0 


o.  45,1 
o.  48,2 


o-  57»5 
I.     0,6 

I.     3,6 


z. 
I. 


6,5 

i<   12,2 
I.  14,9 


Diff. 


fIC. 


0,0 
0,2 


0.5 
0,6 
o»7 
1,0 

hS 

^7 
1,8 

^9 

2,2 
2,2 

2,7 

2,7 

2,9 
2,9 

3,0 

3,0 
3,1 

3,1 


3,^ 

3,1 

3,1 
3,1 
3,0 

2,9 

2,9 
2,8 

2,7 


Arc. 


I 


340 

3  SO 
360 


370 
380 

390 


400 
410 
420 


430 
440 
450 


460 
470 
480 


490 

500 
510 


520 
530 
S40 


S50 
560 

570 


580 
590 
600 


610 
620 

630 
640 


650 
660 
670 


Equation 
V. 


M.     S. 


•  '4,9 

•  17,6 
.  20,1 


22,5 
24,8 
26,9 


28,9 

30f7 
32,4 


33,9 
3S,2 
36,3 


37,3 

3»,i 
38.6 


38,9 
39,2 
39»2 


39»o 
3«,5 
37,9 


37,2 
36,2 

3S>o 


33,7 
32,2 

30,5 


28,7 
26,8 
24,6 
22,4 


20,0 
14,8 


Diff. 


SEC. 


27 
2,5 

2,4 

2,3 
2,1 

2,0 

S7 
^»S 

1,3 

1,0 

0,8 
o»S 

0,3 

0,3 
0,0 

0,2 

o»S 
0,6 

c,7 


1,0 
1,2 


S3 

SS 
1,7 

1,8 

S9 
2,2 

-,2 

2,4 

2,S 

2,7 


Arc. 
V. 


Equation 
V. 


M.    S.' 


670 
680 
690 


700 
710 

720 


730 
740 

750 


760 

770 
780 


I.  14,8 
I.  12,1 
I.      9,2 


I.      6,3 

I-     3,3 
I.     0,3 


o.  57,2 
o.  54,1 
o.  51,0 


o.  47,9 
o.  44,8 
o.  41,7 


790 

800 
810 


o.  38,6 

Q.    35,6 

o-  32,7 


820 
830 
840 


850 
860 
870 


880 
890 
900 


9IQ 

920 
930 


940 

950 

•960 

970 


980 

990 

1000 


o.  29,8 
o.  27,0 
o.  24,3 


O.    21,6 

o.   19,1 
o.  16,7 


o.   14,4 

O.    12,3 

o.  10,3 


o.     8,5 
o.     6,8 

I  o-     5,3 


o.  4,0 

O.  2,9 

o.  1,9 

O.  1,1 


0,6 

0,3 
o.     0,0 


o. 
o, 


Diff. 


stc. 

2,7 
2,9 

2,9 

3,0 
3,0 

3fi 

3,1, 
3,1 

3,1 

3,1 
3,1 

3,1 

3,0 
2,9 
2,9 

2,8 
2,7 

2,7 

2,5 
2,4 

2,3 

2,1 

2,0 

1,8 

h7 

i>5 

1,3 

*,! 
1,0 

0,8 

0,5 

0,3 
0,3 


i^i 

iv* 


TABLES  OF  SATURW. 


lOI 


Equation  of  Saturn,  alw^'S  additive* 


^B^ 


TABLE  XII.     Equation  VI. 


Argument  VI. 


Arc. 
VI. 


o 

lO 

20 


30 
40 

so 


60 

70 
80 


90 

100 
no 


120 
130 
140 


150 

160 
170 


180 

190 
200 


210 
220 
230 


240 
250 
260 

270 

280 
290 
300 

31a 
320 

339 

340 


Equat. 
VI. 


SBC. 


^h1 

i3,S 
11,2 


10,1 
9,0 

7,9 


6,8 
5,8 
4,9 


4,1 

3,3 
2,6 


2yO 

1,4 

1,0 


0,6 
0,3 


0,0 
0,0 
0,0 


0,2 

0,4 
0,7 


1,1 
1,6 

2,1 


a,  7 
3,5 
4,3 
5,' 

6,0 
6,9 

7,9 
9»o 


Arc. 
VI. 


340 
350 
360 


370 
380 
390 


Eqoat. 

VI. 


400 
410 
420 


430 
440 
450 


460 
470 
480 


490 
500 
510 


520 

530 
540 


550 
560 

570 


580 
590 
600 

610 
620 
630 
^40 

650 
660 
670 


SEC. 


9,0 
I0>2 

11,4 


12,6 

13,8 
15,1 


16,4 

19,1 


20,5 
21,8 
23,2 


24,6 
a  5,9 

27,2 


28,6 

*9,9 
3^1 


32,4 

33,5 
34,6 


35,7 
36,8 

3  7,8 


38,7 
39,5 
40,3 

41,0 
41,6 
42,:* 
42,6 

43,0 

43,3 
43,5 


Arc. 
VI. 


670 
680 
690 


700 
710 

720 


730 
740 
750 


760 
770 
780. 


790 
800 
810 


820 
830 

840 


850 
860 
870 


880 
890 
900 


910 

920 
930 

940 

950 
960 

970 

980 

990 

1000 


Equat. 
VI. 


SBC. 


43,5 

43,6 
43,6 


43,6 
43,4 
43,a 


4^,9 

42,5 
42,0 


4',5 
40,9 

40,1 


39,3 

38,5 
37,6 


36,7 

35,7 
34,6 


33,4 
32,2 

31,0 


29,8 
28,5 
27,2 


^5,9 

24,5 
23,1 

21,8 
20,4 
19,0 

^h7 

16,4 
15.0 

i3i7 


TABLE  Xlll.    Eopation  VIL 


Argument  VIL 


Arc. 
VII. 


o 
10 
20 


30 
40 

50 


60 

70 
80 


90 
100 
no 


120 
130 
140 


150 

160 
170 


180 

190 
200 


210 
220 

230 


240 
250 
260 

270 

280 

290 
300 

310 

320 

330 
340 


Equat. 
VII. 


SEC. 


22,0 
22,0 
21,9 


21,8 

ai,7 
*',5 


21,2 
21,0 
20,7 


20,3 

9,9 
9,5 


I: 


,5 
8,0 


7,4 
6,9 

6,3 


5,6 

5,0 
4,4 


3,7 
3,0 

»,3 


1,0 

0,3 

9,7 
9,0 
8,3 

7,0 
6,4 

5,7 
5fi 


Arc. 
VII. 


340 

350 

360 


370 
380 

390 


400 
410 
420 


430 
440 

450 


460 

470 
480 


490 
500 

510 


520 

530 

540 


550 
560 

570 


580 
590 
600 

610 
620 
630 
640 

650 
660 
670 


Equat. 
VII. 


SBC. 


5,^ 
4,6 

4,0 


3,5 
3,0 

a,  5 


a,  I 
hi 
1,3 


1,0 
0,8 

0,5 


0,3 
0,2 

0,1 


0,0 

0,0 
0,0 


0,1 
0,2 

0,3 


,5 


o 

0,8 

1,0 


1,3 

1,7 
2,1 


2,5 
3,0 

3,5 
4,0 

4*6 

5,1 
S»7 


Arc. 
VII. 


670 
680 
690 


Eqoat* 
VII. 


SEC. 


700 
710 
720 


730 
740 

750 

760 

770 
780 


790 
800 
810 


820 
830 
840 


5,7 
6,4 

7,0 

8,3 
9,0 


850 
860 
870 


880 
890 
900 


910 
920 
930 

940 

950 
960 

970 

980 

990 
1000 


9,7 

0,3 
1,0 


h7 

2,3 
3,0 


3,7 
4t4 

5,0 


5,6 

6,3 
6,9 


7,4 
8,0 

8,5 


9fO 
9,5 
9>9 


20,3 
20,7 
21,0 

21,2 
21,5 

21,7 
21,8 


2i,9 

22,0 
22,0 


T:k3Lr5    OF    SiTl'Ry. 


5;V.     ilii.-!  V;.i-,r  ;t"3a;_r:i'i  Or;-;;-:  :t5-.  T,:h '.he  ScCTjlir Variation. 


R-:.  V-i     thf 


a*:.  Vfli     Duf. 


0  j   :-,■:■,}■>■-, 

i 

i 

6 

10,0492: 

9 

10 

10,04797 
[0,04658 
10.04;°; 

■J 

[0,0+337 
10,04:  ii 
10,03959 

'7 

".^37+8 

ro,oj;;3 
i=,o5i33    1 

10,03030    ! 

i-.=;763    , 
10,01+3 :    . 

=3 

[0,03 iS;    i 
10,0.87;    i 

H 

10,01215 
10,00863 

[0,00+98 

a? 

38 
JO 

10,00120 
9.997*7 

_^. 

1 

152.4     t     ■•^^-■■-, 


i;9 

»j-:.o 

>-?■>■:■-:  j 

:iO,» 

"r93-i5= 

[68 

sx*i 

r,.52-.=o 

[96 

=!::t 

7-9---;'> 

_.[ 

=  i6,S 

") 

m 

9./0431 

9,!s9a;+ 

=68 

ni,» 

9.892 1 5 

5,S«j65 

156 

=*'•■- 

fj.^  :'/•:+ 

=40.  ♦ 

9.8-231 

9.1^549 

13  r-^ 

';■■•=;«;; 

=36.3 

9.^i';s 

178 

134,9 

9.»44+a 

»33,+ 

9,33720 

aj'.fl 

9,82988 

9,833+6 

:!< 

»3^ 

9,81+95 

«>6^ 

9.8073s 

Tt^X- 


'  V■:^ 

^"*C^ 

"-~ 

!:-!--^ 

■  -,'■- 

^ifi'? 

■ii 

9-7^r3 
.^70iii 

l=l\* 

9-^SiSo 

J.C  7,-03 

v,icCi9 

:!52.6 

'75-5 

C65-3. 

^639+0 

i--!s 

9.63  3  56 

9.'ii:33 

9.6:220 

f^4.!6 
.6..,- 

9,6cj=') 

9-593S.i 
9,;li4ti 

'J4.9 

15. -,6 
.+8,2 


;;639 
;47;8 


sig.  rx. 


:*3.3 

;-i+,a 


"5.8 


10+^ 

100.3 
096,3 


092,3 
aS5,z 
o34,a 


076,0 

071,3 


°54»3 

o;o.; 
046,3 


104 


TABLES    OF   SATURN. 


Equations  of  the  Radius  Vedor,  always  additive. 


Arc. 
II. 


o 
xoo 

200 


300 
400 
500 


600 
700 
800 


900 

zooo 

HOC 


1200 
1300 

1400 


1500 
1600 
1700 


1800 
1900 
2000 
2100 


2200 
2300 
2400 

2fOO 


TABLE    XVI, 


Eqoation 
11. 


0.0 


1629 
1626 
1618 


1605 

1586 
1562 


1534 
1501 

1464 


1423 
1378 
1329 


1278 
1225 
1 169 


Z112 
1053 
0994 


OQ3S 
0875 

0816 
07S7 


0700 
0644 
0590 
0538 


DifF. 


3 
8 

13 

>9 

a4 

28 

33 
37 

41 

45 
49 

SI 

S3 
S6 

57 

59* 
59 

59 

60 

59 
59 

57 

56 
54 
5* 


Arc. 
II. 


1 0000 
9900 
98cx> 


9700 
9600 
9500 


9400 
9300 
9200 


9100 
0000 
8900 


8800 
8700 
8600 


8500 
8400 
8300 


8200 
8100 
8000 
7900 


7800 
7700 
7600 
7500 


Arc. 
II. 


25CO 
2600 
2700 


2800 
2900 
3000 


3100 
3200 
3300 


3400 
3500 
3600 


37<5p 
3800 

3900 


4000 
4100 
4200 


4300 
4400 
4500 
4600 


4700 
4800 
4900 
5000 


Equation 
II. 


0.0 


0538 
0488 
0440 


0395 
0352 

0312 


027s 
0241 
0210 


0181 
oiss 
0131 


Olio 

0091 

0074 


0060 

0047 

0036 


0027 
0020 
0013 
0008 


0005 
0002 
0000 
0000 


Diff. 


50 
48 

45 

43 
40 

37 

34 
3» 

29 

26 
^4 
21 

19 
»7 

H 

13 
II 


7 
7 
5 


3 

2 

o 


Arg. 
II. 


7500 
7400 
7300 


7200 

7100 
7000 


6900 
6800 
6700 


6600 
6500 
6400 


6300 
6aQo 
6100 


6000 
5000 
5800 


5700 
5600 
5500 
5400 


5300 
5200 
5100 
5000 


a^-^imimm 


'H 
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Equations  of  the  Radius  VeAor,  always  additive. 


TABLE    XVI. 


I 


Ato. 

m. 


o 

100 
200 


300 
400 
500 


600 
700 

800 


900 
zcx>o 
1 100 


1200 
1300 
1400 


1500 
1600 
1700 


1800 
1900 
2000 
2100 


^200 
2300 
2400 

2jOO 


Eqaadon 
III. 


0,0 


1 


Diff 


0C3 
001 
067 


070 
071 
071 


068 
063 
056 


047 
036 

023 


1008 
0991 

0973 


0952 
0931 
0907 


0882 
0856 
0828 
0799 


0769 
0738 
0707 
c6ii 


8 
6 


2 
I 


5 

7 

9 

XI 

13 
'5 

17 
18 

21 

21 

»S 

26 
28 
29 

30 

31 

31 
32 


I 


Aro. 
III. 


2500 
2600 
2700 


2800 
2900 
3000 


3100 
3200 
3300 


3400 
3  coo 
3600 


3700 

3800 

3900 


4000 
4100 
4200 


4300 
4400 
4500 

4600 


4700 

4800 

4900 

5000 


Equation 
III. 


0,0 


0675 
0642 
0609 


0575 
0542 

0508 


0474 
0441 

0408 


0376 
0344 
0313 


0283 
0254 
0226 


0199 
0173 
0149 


0127 
0106 
0C87 
0069 


0053 
0040 
0028 
00x8 


Diff. 


33 
33 

34 

33 
34 

34 

33 
33 

32 

3» 
31 

30 

29 

28 

»7 
26 
*4 
22 

21 
19 

18 
16 

13 

12 

10 


Arc, 
III. 


Equation 
III. 


0,0   I  Diff. 


5000 
5100 
5200 


0018 
0010 
0005 


5300 
5400 
5500 


0001 
0000 
0001 


5600 
5700 

5800 


0004 
0008 

0015 


5900 
6000 
6100 


6200 
6300 
6400 


6500 
6600 
6700 


6800 
6900 

7000 
7100 


1 


7200 
7300 
7400 
7500 


0024 
0035 
0049 


0064 

0080 
0099 


01x9 
0141 
0165 


0190 
0216 
0244 
0273 


0303 

0334 
0365 

0397 


8 
5 

4 

I 
I 


4 
7 

9 

XI 

14 

«S 
x6 
'9 
20 

22 
a4 

as 

26 
28 
29 

30 

31 
3« 

3» 


Arc. 
ill. 


7500 
7600 
7700 


7800 
7900 
8000 


8100 
8200 
8300 


8400 
8500 
8600 


8700 
8800 
8900 


9000 
9100 
9200 


9300 
9400 
9500 
9600 


9700 
9800 
9900 

lOOOO 


Equation 
III. 


0,0 

Diff. 

0397 
0430 
0463 

33 
33 

33 

34 
34 

33 

34 
33 

3* 
32 
31 
30 

29 

28 

a7 
26 
^4 
22 

21 

;i 

H 
la 

10 

0496 

0530 
0564 

0597 

0631 
0664 

0696 
0728 

07S9 

0780 
0818 
0846 

0873 
0899 
0923 

094s 
0966 

0985 

1003 

X018 
1032 
1044 
1054 

Yw.in. 


TABLES    or   SATURN. 


Equa 

ions  of  the  Raiiius  Vcftor,  always  additive. 

TABLE     XVII. 

i 

A>  c 

Eq.3tio« 

Aug. 

Equa  lion 

A»o. 

Equation 

A«o. 

Equation 

IV. 

IV. 

IV. 

IV. 

IV. 

IV. 

IV. 

IV. 

0,0    1  DiiT. 

0,0 

-■ 

0,0 

Diff". 

0,0 

Diff. 

o 

au6 

80 
83 

0258 

. 

;ooo 

80 

ej 

8i 
88 

2746 

aoo 

aa66 

2700 

0203 

oj6j 

46 

40 

34 

ag 

i4 

jaoo 

Hit 

7600 

7700 

»797 

2842 

4S 

300 

20()S 

aSoo 

0112 

S300 

0907 

7800 

2882 

400 

aoio 

agoo 

5400 

099; 

7900 

J917 

500 

1910 

9a 

3000 

-19 

!i5O0 

1085 

8000 

2946 

"3 

600 

1828 

3100 

0035 

^600 

1,76 

8,00 

2969 

700 

■716 

3200 

ooiH 

S700 

.2fK, 

8200 

2987 

18 

1642 

94 
95 

3300 

0006 

5800 

'J63. 

!  8300 

3999 

6 

,00 

'U8 

3400 

0000 

0 

;9oo 

'4;? 

94 

8400 

3005 

3500 

0000 

6000 

8500 

6 

1100 

1359 

3600 

0006 

la 

1646 

8600 

2998 

1200 

.26, 

oO[8 

18 

34 

6aoo 

8700 

«9«7 

18 

91 
90 

3800 

0036 

6,00 

.8,2 

8S00 

3969 

1400 

1081 

3900 

0080 

6400 

1923 

8900 

"94  S 

lioo 

099. 

87 

4000 

0089 

6;oo 

2013 

88 
81 

9000 

29.6 

1600 

0904 

26 

4100 

6600 

9100 

2fi8> 

.700 

08  [8 

8a 

4200 

0.64 

46 

6700 

2  186 

9200 

284' 

46 

1800 

0716 

4300 

02  [0 

22U, 

80 
73 

9300 

2795 

1 

1900 

4400 

0260 

5ft 

b^oo 

»J49 

9400 

=  744 

^' 

aooo 

0580 

7J 

4500 

03  t6 

2425 
3498 

9500 

2b89 

a 

3 100 

4600 

0376 

7100 

9600 

2639 

69 

68 

6; 

2300 

04iS 
OJ74 

64 

4700 
4800 

0441 

69 

7200 
7300 

2S66 
2631 

?? 

2S= 

as64 

6, 

3400 

0314 

S6 

4900 

0583 

7400 

209. 

SS 

9900 

2414 

1 

iSoo 

o»sb 

Sooo 

0659 

7SO0 

4746 

"346 

TABLES   OF    SAT-URN. 


TABLE    XVUI.     Heliocentric  Latitude 

or  1750,  with  the  Secular  Variation.        1 

Argument  VIll.      Longilvde  of  Sa 

um- 

th^t  of  the  Nadc. 

i 

1 

Sig.  0.  y. 

Differ. 

See. 

Lidnide. 

Differ. 

Scc. 
Var. 

Laiimde. 

Differ. 

Sec. 

Var. 

f 

30 
M 

36 

,^3 

30 

'9 

>8 
16 

■5 

'4 
■3 

1 

Sij.  I.  .V. 

- 

Sig.  n.  M 

Sig.  VI.  5. 

- 

Sig.  vir.  s. 

_ 

Mg.  VlII.  S. 

fl.     M..    S. 

«... 

SBC. 

D.    M.      1. 

JiC. 
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° 
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TABLE  XIX.     Rtduaion  to  the  Ecliptic,  and  the  Loglrithm  of  the  Cofme  of  the 
Heliocentric  Latitude. 


AlSL-M 

«XT   VIII. 

Lmgiiude  ef  Samm 

—  Ihat  of 

ihe  Node. 

-  Rxfad. 
CO 

Rcduft. 
EcUpt. 

Log.  cofin. 
Ut.  bclioc. 

Reduft, 

to 
EcUpt. 
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f 

'i 

%_o. 

Ut  bclioc. 

Sig.  I. 

Sig.  II. 

S^.VI. 

Sij.Vll. 
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I.e. 

'      C    !           C-.0      ■   3,030000 
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81),i 
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9,999884 

ie 
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30 

11 

J 

i;.o 
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89,6 
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79.J 
77.3 
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9.99967a 
9,999666 

9,999661 

»7 
26 

35 

5 

JO.! 

ar.o 

9.999996 
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93,= 
95,. 

9.999857 
9,999851 
9.999843 

7>.9 

9.999655 
9,999650 
9,999645 

34 

33 
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9.999631 
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9.9997JO 
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5 
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TABLES. OF    THE   GEORGIAN. 
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TABLE  II. 

Mean  Motion  of  the  Georgian  for  Juiian  Tears,  with  the  Arguments  of  the 
Equations. 

Mot,  in  Long. 

Mot.  Aphelion. 

M«.  Node. 

r.....    j     ..     ..     „,    .. 

1          0.        M.     ». 

,.       D.      U.    .. 

a 
3 

0      +.17.  44,1 
0.     S.  ,i.  28,4 
0.  12.  S3-   '2,6 

0.       0 

0.     0 

a.  38 

0.      0 

0.   16 
0.  31 
0.  47 

B.         4 

1 

0.  17.   11.  39,1 
0.  21.  29.  23,4 
0-  «S-  47-     7.S 

0.     0 

3-  3' 

4.  14 
S-   '7 

0.      0 
0.      0 

>•  34 

B.         I 

9 

■  .    0.    4.  5,,8 
1.     4-  2J-  16,4 
1.     8.  41.     2,6 

t:  I 

6.  10 
7-     a 
7-  SS 

0.     0 

'  0.      0 

0.    0 

il 

II 

B.             13 

..   .2.  S8.  46,8 
I.  17.  16.  31,0 
I.  2..  34,  57,5 

0.    0 

B.  48 
9.  41 

10.  34 

0      0 
0.     0 

a-  37 

■3 
14 
'5 

I.    2J.    52.4    .,7 

3.    4.  a8.  10,2 

0.    0 

u.  26 
la.    19 

13.  la 

0.    0 

3.   24 
J.    +0 

J-  SS 

B.        ,6 
•7 
iB 

a.    8.  46.  36,7 
a.  13.    4.  20,9 
a.  1;.  22.    5,1 

0.    0 

,    0.    0 

0.    0 

14.    s 
'+.58 
H-  SO 

0.     0 

0.    0 

4.  11 

4.   87 

4-  43 

'9 
40 

2.  21.  39.  49^ 
2.  25.  si.  ,<,, 
5.  ai.  (6    31,8 
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'7-  36 
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0.     0 

4-S8 
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\ 
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80 

8-  '7.  S4.  47,7 
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0.    0 

.5-  4) 
26.  10 
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4.  '9.  4a.  39," 
6.  29.  33.  58,6 
9.    9.  aj.   18,, 

0.    4 
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56.     6 
24.     0 
S».     0 

0.    1 

S2.  ao 

18.    JO 

44-  40 
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...   .9.  .6.  37,; 
1.  29.     7.  57,2 
4.    8.  S9.  '6,, 

0.     7 
0.     8 
0.   10 

20.     0 
48.     0 
16.     0 

0.     3 

10.   JO 
37.     0 
3.   10 

6.  18.  so.  36,3 
8.  ae.  4i.  iS,8 
»■!•,  «■  33-  ■S.4 

0.   13 

0.    14 

44-     0 

40.     0 

0-     3 
0.     3 

0.    4 

39.  so 

^s-  30 

ai.  34 

J 

1 

I 

1 

i 

ib.          1 
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TABL  £  II.     Mean  Motion  of  the  Georgian  for  JuHan  TearSy  with  the  Arguments  of 

the  Equations. 
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097 
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386 
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45^ 
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5^5 
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0334 
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1406 
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5*74 
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0548 
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7>8o 
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VII. 
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»45 
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434 


507 

579 
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7*4 
796 

869 


941 
014 
086 
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231 

303 


376 
448 
896 
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792 
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720 
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440 
680 


920 
160 
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J2I 
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907 


968 
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150 
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TABLE 


f^xhc  Georgian  for  Montis,  with  the  Arguments  of  the 
Equations. 
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■yran  \Icticn  of  the  Georgian  for  Hows  and  Mimrcs. 
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, 
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a? 

0,8] 

•4 
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3 

0,0 

30 
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»i 
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3 
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33 
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16 

.a,s 

4 
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16 

.,.1 

Jl! 
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S 
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39 

.,■1 

m 

r 
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42 

■ 

9 
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4S 

■ij 

■ 

0.4 

4« 
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■ 

il 

■=.♦ 

S" 
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1 

H 

i 
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11. 

Abo. 
111. 
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Anc. 
V. 
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UC. 

p= 

4 
9 

s 

0 
4 

X 

9 

17 

0 
3 

S 

0 
I 
3 

0 
6 

s 

»7 

4 

1 

6 

7 
9 

3 

4 

33 
4» 

8 

'3 

4 
6 
7 

18 
24 
30 

*s 

b-M.    .J<*> 

a6 

S 
9 
10 

13 
'S 

1 

7 

SO 
68 

16 

9 

36 

30 

3S 

40 

'3 

'7 

8 
8 
9 

76 
93 

30 

'3 
16 

66 

4S 
5° 
SS 
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T  A  B  L  E  V.      Mean  Motion  of  the  Georgian  for  Days,  with  the  A-gumenti  of  the 
Equations. 
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5 
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5 
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3 
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° 

0 
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0 
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0 
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9 

° 
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0 

I 

0 

] 
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'3 
'4 
'$ 

0 

0 
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7.  46,0 

8.  28.4 

0 
0 

I 
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I 

i6 

'7 
i8 

0 

M.   17,9 
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° 

>9 

21 

° 
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14.  49.7 

6 

as 

"4 

0 
0 

16.  s6.g 

6 
6 
6 

0 
0 

17.  39,a 

18.  21,6 
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I 

7 

7 
7 

50 
31 

•0 

0 
0 

0 
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ao.  a8,7 
21.  i»,o 
ai.  53,4 

^ 
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8 
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9 
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6 
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6,02 

6,17 
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/I 


01 


7.rs 
7.-B 

7?4i 


,'?'>4 
7/' 7 
7w9 


S,i6 


?EC. 


3^ 

29 

5.:S 

28 

27  ' 

5«5^ 

26 
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-4 


1  n 


20 
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^^  i 
'3   I 


12 
I  I 
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TABLE   VI.      Equation  of  the  Orbit  of  the  Georgian  for  1 780,  with  the  Secular 
Variation. 

AroumENT  I.    rM'.>»  i"y-  -  ''/'"''»»;.  "•  """■  ^«»"«'J- 

0 

1 

Sig.  II.               .  j 

Si£.  III. 

■ 

Equation. 

Dilt. 

Sec.  Var. 

Equation,     j      D     iff 

Sec.  Var 

~ 

+ 

-            1 

+ 

«.    s. 

.■c. 

M.    ». 

3  EC. 

4.  29.  +8,; 
4.  ja.  4=,9 
4.  3  5-  38,8 

2 
3 

54.4 
«.9 
45." 
40,6 
Ji.9 
3,'.' 

3',J 

16,4 

S6,2 
5»,8 
45,8 
40,4 
35.' 
ag,8 

34.» 

,8,9 
'3.4 
!,« 
i.3 
56,6 

S'.' 
45.3 
39.1 

34.0 
a8,i 

33,4 

8,95 
9,06 
9,. 6 

30,6 

46,9 

5/.9 

0.   .6,5 
0.   11,0 

0.     4.8 
0.      1,0 
0.     6,7 
0.   12,7 
0.   18,7 
0.  14,5 
0.  Jo,s 

o-  36,J 

0.  42,3 

o-  54,3 

1.  0,3 

I.     6,2 

1. 34,0 
1. 30,0 
1. 36,0 

..  4'.8 

>.  47.8 

1.  S3,6 

'■  S9o 

2.  5,3 

3.  16,9 

2.  32,7 

3.  a8,s 
a.  34t' 

io,g; 
10,97 
10,99 

30 

It 

-f 

4.  38.    iB.o 
4.  40-  S8,6 
4..  43-  34.5 

4.  46.     5,6 

4.  48.  3',a 

4.  JO.    53,1 

9,26 
9.3S 
9,45 

;.    2  1 

St? 
'.7 

11,00 

27 
36 

9,^3 
9.73 

j!  1, 

42.3 

13.6 
59.' 

11,03 
11,03 

11,03 

34 

4-  53-     9.5 
4.   5;.  J  1,0 
4-  S7-  ^7.4 

9,8, 
9,89 
9,97 

I:  [I 

5.  18 

28,6 
52,3 

11,00 

ai 
■9 

4.  S9-  >S,6 
(.     1.  a4,B 

5.  3.    15,6 

'0,04 

'O," 

'0,19 

i  t  \l 

*'.5 
a  7,2 

10,98- 
.0,96 
lo,g+ 

10,91 
io,b8 

.0,3; 

18 

'.I 

5-     S-     '.4 
J.     6.  41,8 
v     8.    16,9 

10,26 
'0.33 
10,39 

'  S-    '4 
V   '3 

ao,8 
8,6 

50.4 

14 

'3 

5.     9.  46,7 
S.  n.  io,v 

;.   12.  29,a 

10,45 
10,5' 
10,36 

'   >■     8 
■   5-     7 

26,4 
S^4 
20,4 

io,8. 
10,77 

10 

5-   '3-  43.a 
5.   14.  st,o 
S-  'S-  5J.3 

10,6, 
10.66 
10,71 

'  5-     i 

38.6 
50,8 

10,68 

'0,63 
'O.S7- 

7 

S-    '6-  49i9 
5.  17-  +»,o 
5.   .8.  26,3 

10,76 
io,ba 
'0,83 

4-  59 
4.  i7 
4.   ij 

s;.7 

ia.4 
4i,i 

10,51 
10,45 
■0,38 

6 
S 

4 

5.  19.     6,0 
5.  19.  40,0 
S.  .o.     8,. 
S-  30.  30,6 

.0,87 
10.90 
10,95 
10,95 

4,  S3 

4.   ji 

4-  48 

4.  4i 

34.3 
1,6 
33.1 
59.0 

IO,jI 

ic,S4 
10,16 

[o,o8 

3 

z 
I 
0 

+ 

- 

Sig.' 

Vlll. 

- 

For  my  tiot  before  .,e<.-.  *.  SeraUr  V.rUii.m  ttoj^'  '!«  Sign. 

_J 

TABLES  OF   THE  GEORGIAN. 


TABLE   VI.     Equation  of  the  Orbit  of  the  Georgian  for  178b,  with  the  Secular 
Variation. 


AnGUMrKT  I.    (Mean  Long,— A pkf lion  J,  or  mean  Anomaly. 


Sig.  V. 


Equal 


4-  4v  S9.0 
+■  43-  '9.' 
4.  40.  jj,6 


18.  36, s 

32.      J, 2 


S6.  31,6 
48.  a8,6 


31.  =6,4 
26.   59,6 

22.   2H,5 


3-     J-  42,4 
•     s8.   50,9 


4-  Si.S 
4-  SS>3 
4-  S8,9 


Sec.  Var.         Equation 


9,62 
9.7* 
9.63 


9,20 
0,08 
6,96 


7.59 
?.44 

7,28 


6,96 
6,79 


6,62 
6,45 


+ 

Sig.  VL 


6,10 
S.92 

S.74 


S.S6 
S.37 


4.99 
4,80 
4,61 


3.8. 
3,6 1 
3,40 


9-S7 
3,36 


0,65 
0.43 


TABLES   OF   THE  GEORGIAN. 


TABLE   VII. 

Eq.u 

ATIOS  II. 

TABLE  VIII 

EHUATION    III. 

Argum 

ENT   II 

Argument  HI. 

Arc. 

u. 

Equal. 

Aro. 
11. 

^ir- 

Akc. 
11. 

'r 

Arc. 

m. 

"r 

A.o. 

m. 

t- 

Arc. 

in. 

Equat. 
1.1 

tEC. 

lEC. 

SEC. 

SEC. 

SEC. 

SEC. 

0 

3H,4 

670 

3.3 

0 

S0,o 

J40 

•i.7 

670 

88,7 

10 

39.0 

350 

4''.? 

6»o 

3,4 

10 

47,3 

3io 

'4.3 

680 

go,o 

20 

39.6 

360 

45.^ 

690 

3.) 

30 

44-5 

300 

16,0 

91,1 

30 

40,1 

370 

43.9 

700 

3.8 

30 

4'. 7 

370 

'7.3 

700 

92,0 

40 

40.7 

,ao 

42,  S 

7.0 

4.^ 

40 

39.0 

jUo 

■  9.9 

92,  M 

50 

4'. 3 

J90 

41,0 

720 

4.8 

50 

39U 

II, S 

720 

93.4 

60 

4'.9 

400 

39)4 

730 

5.5 

60 

33.7 

40a 

24,0 

730 

9i.a 

37,8 

b,i 

3 '.a 

410 

20,^ 

740 

Bo 

43,^ 

420 

3(,,. 

7SO 

->^ 

2d,7 

410 

38,7 

7S0 

94.2 

90 

43.9 

43" 

34,4 

760 

8.J 

90 

a6,3 

430 

31,2 

760 

94.' 

100 

44.; 

440 

3-,  7 

77° 

9j4 

100 

34,0 

440 

13.7 

770 

93,8 

no 

45.4 

4S0 

io,« 

7B0 

10,7 

21,7 

4jO 

36,4 

7K0 

93,4 

120 

46,2 

460 

2y,o 

7.90 

11,1 

120 

.9.8 

460 

39.0 

790 

93,3 

130 

4?.o 

sy,i 

800 

'3.S 

130 

470 

41.7 

boo 

91,0 

no 

47.» 

4H0 

35,2 

'5." 

140 

16,0 

4ao 

44.  S 

91,1 

150 

48,  ^ 

490 

=  3.4 

820 

.6.6 

150 

'4.3 

490 

47.3 

820 

90,0 

:fro 

49'» 

500 

=  t,6 

8,0 

.B,. 

lOo 

12,7 

500 

io.o 

810 

88,7 

170 

49.9 

5.0 

'9.K 

840 

'9.7 

170 

",3 

iio 

5^.7 

B40 

«7.3 

[80 

5°.S 

Sao 

18,1 

8  CO 

^',3 

I  So 

10,0 

520 

55.5 

850 

8S,7 

UJO 

5'.' 

S30 

I^( 

B60 

190 

b,g 

S3W 

>v,: 

860 

84,0 

iOO 

S'.7 

540 

M,8 

B70 

=4.5 

200 

i4o 

E;o 

210 

52,1 

5>o 

'3-3 

B80 

26,0 

210 

7.. 

5  SO 

63,6 

B80 

60,2 

320 

5  =.4 

^6o 

i'y? 

8„o 

a7.i 

aao 

6,() 

560 

66,  t 

S90 

7M 

iJO 

i*.7 

S70 

10,4 

900 

28,9 

230 

6,^ 

s;o 

9-0 

240 

^2,8 

5ao 

9,2 

910 

30,1 

140 

;i9 

Stio 

7 '.3 

9T0 

73,7 

92a 

250 

(,» 

Suo 

i^O 

600 

7." 

930 

3;.6 

i.5 

7(.,o 

930 

bB,i> 

2;o 

S-'4 

6  to 

6,. 

940 

3  3,6 

270 

6,1 

610 

;B,2 

940 

66,3 

(>20 

S.3 

9io 

H.6 

xda 

6.6 

f)20 

tiO,2 

950 

63,6 

290 

630 

4.7 

960 

3  5.4 

390 

7.3 

630 

82,2 

9'« 

61,0 

300 

51,0 

640 

4,Q 

970 

3*>.3 

300 

»,o 

640 

K4,o 

97(j 

iK,3 

310 

SO,  3 

6^0 

3.5 

980 

37>o 

310 

8,.) 

6;o 

91.7 

980 

SS,5 

320 

49.? 

3.4 

990 

37,7 

J40 

■  0,0 

6A0 

87,3 

990 

S^.7 

3JO 

4«,6 

6?o 

3>3 

3^.4 

330 

".J 

670 

as.  7 

SC,o 

340 

47.7 

340 

".7 

I 


TABXEi    or    THE  GEORGIAN. 


Arg. 

IV. 


2500 
2600 
2700 


2800 
2900 
3000 


3100 
3200 

3300 


3400 
3500 

3600 


3700 
3800 

3900 


4000 
4100 
4200 


4300 

4400 

4500 


4600 

4700 

4S00 


4900 
5000 
5100 


5200 

5300 
5400 
5500 


T 


Argument  IV. 


Arc. 

IV. 


Equatioa 
IV. 


M.      5. 


2500 

2400 

2300 

5 
4 


2200 
2100 
2000 


1900 
1800 
170a 


1600 
1500 
1400 


1300 
1200 
1 100 


1000 
900 
800 


700 
600 
500 


400 
300 
200 


S6fo 


100 

o 

9900 


9S00 
9700 
9600 
9500 


9400 
9300 


^k« 


4 

4 


4 

4 


4 

4 


4 

4 


2 

2 


.2 
2 
I 
I 


I 
1 
I 


0,0 

S9i7 
58,8 


57»3 

55.3 
52,6 


49.4 
45.7 
4i»4 


36,6 

3M 
^5.5 


19.3 

'2,7 

5.6 


58,2 

5<^fl 
42,3 


33.9 
25,2 

16,4 


7.3 
58,1 

48,8 


39.4 
30,0 

20,6 


It, 2 

^9 
52,7 
43.6 


34t8 
261 1 

'7.7 
9.6 


I. 


Diff. 


0.3 
0.9 

i.S 
2,0 
a.  7 

3.7 
4.3 

4.8 

5.a 
5.9 

6,2 

6,6 
7.1 

7.4 

7,8 
8,1 

8,4 

8,7 
8,8 

9.1 

9.2 
9.3 

9.4 

9.4 
9.4 

9.4 

9.3 
9.* 
9.* 

8,8 

8,7 

8,4 
8,1 


Aro. 

IV. 

5900 
6000 
6100 


6200 
6300 
6400 


6500 
6600 
6700 


Arc. 
IV. 


9100 
0000 
0900 


8800 
8700 
8600 


8500 
8400 
8300 


6800 
6900 
7000 


7100 
7200 
7300 

7400 
7500 


8200 
8100 
8000 


7900 
7800 
7700 


76cx> 
7SOO 


Equatioa 
IV. 


Bfl  .     S  • 


I.        9,6 

I.     1,8 
o-  54.4 


o-  47.3 
o.  40,7 

<>•  34,5 


o.  28,6 

o-  23,4 
o.  18,6 


o.  14,3 
o.  10,6 

o-     7.4 


o. 
o. 
o. 


4^7 
2.7 


o. 
o. 


Oi3 
0,0 


Diff. 


7^ 
7»4 

7.1 
6,6 

6,2 

$.9 

4,8 
4,3 

3.7 
3.a 

2,7 
a,o 
'.5 

o>9 

0,3 


TABLES  aF  THE  QEOBOIAW. 


i«t  • 


■?«F 


■i*^Bff^^i"*»" 


TABLE  X.    ELATION  V. 


. 

w   ■      «       *                         a 

Argument  V. 

■ 

Arc. 
V. 

Eqoat 
V. 

Arc. 

V. 

£quat. 
V. 

Ate. 
V. 

Eauat. 

j 
1 

I 

.   W       1 

■  -* 

SBC. 

SBC. 

8*6  C 

•    ^  '-     i 

o 

3»o 

340 

8,1 

670 
68a 

3.4 

1 

lO 

350 

8,1 

• 

3.' 

20 

3,8 

t 

360 

8,0 

690 

»,9 

1 

.  30 

4,0 

.  370 

8,0 

700 

a.5 

' 

40 

4ia 

380 

7,9 

710 

.»,4 

' 

so 

4,4 

390 

7.9 

720 

a.4 

. 

6b 

4fS 

400 

7,8 

730 

»,3 

• 

70 

4,7 

410 

7,7 

740 

*.3 

■  ) 

• 

8b 

4,9 

420 

.  7.7 

7SO 

*.3 

\    t 

90 

S»i 

430 

7,5 

760 

«.3  . 

100 

5>3 

440 

7.4 

770 

*.a 

1 
I 

no 

S.S 

f 

450 

1 

7.3 

iSo 

*.i 

120 

$♦7 

460 

7.> 

790 

a.  I 

1 

130 

S>9 

470 

7.0 

800 

*.o 

, 

140 

(   1 

6,1 

480 

6,9 

810 

1,0 

ijb 

6,1. 

490 

6,7 

'820 

*,o 

I 

i6p 

6,4  . 

500 

6,5 

830 

'.9 

»7t 

1 

6,6 

1 

510 

6j4 

840 

«.9 

180 

6,8 

520 

6(2 

8  CO 

«»9 

' 

190 

7.' 

$30. 

6,0 

860 

*.o 

200 

7.5 

540 

5,8 

870 

*.i 

» 

2ZO 

7.6 

SS9 

5,6 

^80 

i.x 

220 

7.6 

560 

5,5 

890 

J>»I 

230 

7.6 

570 

,  S'3 

900 

r* 

240 

7.7 

580 

5,1. 

910 

4.3 

250 

7.7 

590 
too 

4.9 

920 

a.4 

260 

7.7 

4.7 

930 

*.5 

9 

270 

7.8 

610 

4.5 

940 

2,6 

280 

7.9 

620 

4,3 

9C0 
960 

a.7 

290 

SJo 

630 

4.1 

a.8 

300 

640 

3.9 

970 

3.0 

1                                  1 

• 

310 

8,0 

6co 
660 

H 

980 

3,» 

f 

320 

8,1 

3,6 

990 

3.a 

330 

8,1 

670 

.3,4 

1000 

3.5 

» 

340   . 

8,1, 

. 

.  t 

< 

. 

• 

*-  - 


rj:r:JTT 


ya^i 


M*^ 


'  ( 


^1 


Vol.  IH. 


Q. 


TABXte   OF    THE  GEORGIAN. 


TABLE  XI.    EciyATiosVl. 

Argument  VI. 

A.o. 
VI. 

Eqiatior 
VI. 

Diff. 

VI. 

Equation 

Diff. 

A>o. 
VI. 

Bquadon 
VI. 

Diff. 

M.   .. 

SIC. 

M.S. 

,.c. 

¥■  1. 

Itc 

4.  33.' 
4.  )2,5 
4-  31.4 

0.6 

>,7 
3.' 

».7 

3.6 

4)2 

4.S 
S.O 
5.4 
5.8. 
6.1 
6.5 
6,8 

?,' 
7,4 
7,6 

7.8 
8,0 

8.. 

8,3 
8,3 
8,4 

1:1 

8,3 

8,» 
8,1 
7.9 

7.7 
7.6 
7.3 
7.0 

3400 

3600 

0 

4.' 
S7.4 
S'.o 

6,4 
6.1 
5.7 
5.» 
4.9 
4.4 
4.0 

3.5 
3.0 
4.5 
1,0 

'.5 

0.4 

o:i 

'.7 

',7 
3.' 
3.6 

4.3 

4.5 
5.0 

5.4 

5.8 
6.1 
6.S 
6,8 

7.' 

7.4 

oSoO 
6900 

1.  30.6 
1.  38,3 
1.   36,0 

7.8 
8,0 
8,. 
8,3 
8,3 
8.4 
8,3 
8,4 

IX 

8.1 

7.9 
7.7 
7,6 

7.3 
7.0 
6,7 

6,4 
6,1 

5.7 
S.« 
4,9 
4,4 
4,0 
3.5 
3,0 

».S 
3,0 
hi 
1.0 
0,4 
0.1 

300 

500 

4.  "9.7 
4.  37,6 
4.  34.9 

3700 
3800 
3900 

0 

44.9 
39,1 
34,0 

7000 
7100 
7aoo 

'.  44.0 
■■  S«.' 

3.      0,4 

600 

4.    31,8 

4.  .8,3 
4.  '4,0 

4000 
4100 
42CXJ 

** 

39,1 
34.7 
30,7 

7300 
7400 
7SOO 

.«■     8,7 
3.  17,1 
»■  »S.4 

900 

1000 

4-  09)S 
4-  04,3 
3-  S9.' 

4300 
4400 

45* 

0 

■7.2 
'4.» 
".7 

7600 
7700 
7800 

«■  33,8 
3.  ,1,1 
'■  50,3 

isoo 
1300 
1400 

3-  53,3 
3.  47.2 
3-  40.7 

4600 
4700 

4S00 

0 

9.7 
7.1 

7900 
8000 
Siqo 

3.  58,4 
3-     6,3 
3-  "4.0 

1500 
]6oo 

1700 

3-  33,9 
3.  36,8 
3-   '9.4 

4900 

jooo 
5100 

0 

6,8 
6,9 

7.S 

1     8aoo 
'     8300 

!   8400 

3.  31,6 
3-  38,9 
3-  15.9 

1800 
1900 

3OO0 

3.   11,8 
3-     4.0 
a.  36.0 

S30O 

S400 

0 

8,6 
:o,3 
12,4 

1   8500 
1   B600 
'   8700 

3.  43,6 
3-  49.0 
J.  55." 

1100 
aaoo 
2300 

3-  47,9 
3.  39,<i 
=■  31.3 

5500 
S6oo 
5700 

0 

^ 

.   8800 
8900 

9000 

4.     0,8 
4.    6,0 
4.  10,9 

2400 

3.   33.9 
3.     '4,6 
2.       6,3 

5800 
S900 
6000 

0 

36,0 

JO,  5 
35.S 

9100 
9300 
9300 

4-   15.3 
4-  19.3 
4.  33,8 

1700 
2800 
3900 
3000 

'■  49,; 
..  41,6 
■•  33,7 

6100 
62CX) 
6joo 
6400 

0 

40,9 
46,7 
52,8 
59.3 

9400 

9500 

900a 

1 9700 

4.35,8 
4.  38,3 
4-  30,3 
4.  3'.8 

3100 
3200 
3300 
3400 

■  .  36,0 
I.   |B,4 

1.     4,1 

6600 
6700 

; 

6,, 

'3,2 

30,6 

9800 
1 9900 

,    lOOOO 

4.33,8 
4-  33,3 
4.  JJ.' 

li 

- 
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TABLE    XII.     E<iCATioN  VII. 


Arc. 
VII. 


o 

lO 
20 


30 
40 

SO 


60 

;o 
80 


90 
100 

no 


120 
130 
140 


150 

160 
170 


1 8a 

190 
200 


210 
220 
230 


240 
2^0 
260 


270 
280 
290 
300 


310 
320 
330 
340 


Argument  VII. 


Eqaation 
VII. 


s. 


I.  o>o 

I.  3»3 
I.  6,6 


I.  12,9 
I.  16,1 


I.  19,2 
I.  22,3 


I. 


aSi 


I.  27,9 
I.  30,6 
I.  33,2 


I-  35>7 
I.  38,1 

I.  40,2 


I.  42,3 
I.  44,1 
I.  45,8 


I-  4M 
I.  48,7 

I.  49,8 


I. 
I. 
I. 


50,8 


I.  52,4 

'-   52,5 
I.  52,4 


I.  52,1 

I.  51^0 
1 .  50,0 


I.  48,9 

I.  47,6 

I.  46,2 

I-  44»5 


Arc. 
VII. 


340 
350 
360 


370 
380 
390 


400 
410 
420 


430 

440 

450 


460 
470 
480 


490 
500 
510 


520 

530 
540 


550 
560 

570 


580 
590 
600 


Equation 
VII. 


M .  5. 


^-  44»5 
I.  42,7 

I.  40,7 


I.  38,5 
I.  36,1 
I.  33,6 


I.  31,0 
I.  28,3 
I.  25,5 


I.  22,5 
I.  19,4 
I.  16,3 


I.  .13,2 
I.  9,9 
I.  6,6 


I. 
I. 
o.  56,7 


3,3 

0,0 


Arg. 
VII. 


670 
680 
690 


700 
710 
720 


730 
740 
750 


760 

770 
780 


790 
800 
810 


820 
830 
840 


0. 

53,4 

850 

0. 

50,1 

860 

0. 

46,8 

870 

0. 

43>7 

880 

0. 

46,6 

890 

0. 

37»S 

900 

0. 

34,5  i 

910 

0. 

3^7. 

920 

0. 

29,0 

930 

0. 

26,4 

940 

0. 

23»9' 

950. 

0. 

21,5 

960 

0. 

19,4: 

970 

0. 

»7,3 

980 

0. 

'hS' 

990 

0. 

13,8 

• 

1000 

Equation 
VII. 


M.  S. 


O. 

o. 
o. 


13.8 

12,4 

II, I 


o,  10,0 

9,0 

8,3 


o. 
o. 


o-  7,9 
o.  7,6 

o-  7,5 


o. 
o. 
o. 


7,6 

7.9 

8,S 


O.   9,2 

o.  10,2 

O.  11,^ 


O.  12,6 

o.  14,2 
o.  15,9 


a 
o. 


I 


;»7 

19,7 
o.  21,9 


o.  24,3 
o.  26,8 
o.  29,4 


o.  32,1 

o-  34»9 
o-  37,7 


o.  40^8 
o.  43^9 
o.  47,0 

50i3 


o. 


o. 
o. 
I. 


53,4 
0,0 


TABLE  XIII.    EtuTAT.VIII. 


Arc. 

vm. 


250 
260 
270 


280 
290 
300 


310 
320 
330 


340 

3^o 

360 


370 
380 
390 


400 
410 

420 


430 
440 
450 


460 
470 
4S0 


490 

;oo 
510 


520 
530 
540 


560 

c8o 
590 


Argument  VIIL 


Arc. 

vm. 


250 
240 
230 


220 
210 
200 


Equat. 
VIII. 

SEC. 


i>3 
1,3 
1,3 


190 
180 
170 


1,4 


,5 


1,6 

1,7 
1,8 


160 
150 
140 


130 
120 
no 


^9 
2,0 

2,2 


100 

QO 
80 


70 
60 

SO 


40 

30 
20 


10 
o 

990 


980 
970 

960 

950 


940 
930 

920 
910 


a,  3 

^5 
2,6 


2,8 

3,0 
3,a 


3,4 
3,6 

3,9 


4,1 
4,3 
4,5 


4,8 
5,0 

5,^ 


5,5 

5,7 

5,9 
6,1 


6^4 

6,6 

6,8 
7,0 


Arc. 

vm. 


Equat.' 
VIII. 


620 
630 
640 


650 
660 
670 


680 
690 
700 


710 
720 
730 


860 
870 
880 
890 


900 
910 


590  1 

600  I 

610 


SEC. 
7,0  i 

7,2 ; 

7,4' 


7,5 
7^7 
7,8 


8,0 
8,1 
8,2 


8,3 
8,4 
8,5 


8,6 
8,6 

8,7 


7,^ 
7,0 


740 

8,7 

750 

8,7 

760 

8,7 

770 

8,7  . 

780 

8,6  : 

790 

8,6  . 

800 

8,? : 

810 

8,4 

820 

8,3, 

830 

8,2 

840 

8,1  ; 

850 

8,0  : 

7,8 ; 

7,7  ; 

7,4 


«. 


<L* 


"•4 

T 


TABLES   or  THE  OEHDRGIAV. 


TABLE   XIV.     Radius  Vodor  for 

1780,  with  the  Secular  Variation. 

AtGUMENT    I. 

The  mean  Anomaly. 

1 
1 

1 
1 

4 

1 

• 

Sig.  0. 

Sig.  I. 

Si^    II 

• 

Rad.  Vca. 

Diff. 

Secular 
Variation 

Rad.  Vca. 

Diff. 

Secalar 
Variation 

Rad.  Vca. 

Diff. 

SecAlar 
Variatioo 

0,0 

0,0 

0,0 

o 
I 

2 

3 
4 
5 

20,0722 
20,0721 
20,0717 

I 

4 
6 

9 

ZI 

16 
18 

21 

24 
26 

29 

31 
33 

36 

39 
40 

43 

4S 
4^ 

50 

53 
56 

57 

59 
62 

64 

67 
69 

71 

005,2 

005,2 
005,2 

19,9620 

^9*9547 
19,9472 

73 
75 

78 

80 
82 

84 

86 
89 

91 
92 
94 

97 
98 

lOI 

102 

105 
106 

108 

no 
112 

114 

"5 
i'7 

118 

121 
122 

124 

125 
126 
128 

004,5 
004,5 
004,5 

19*6547 
19,6417 

19,6286 

130 
131 

'33 

134- 
'35 

136 

138 
140 

140 

141 
14a 

'43 

'*! 

140 

146 

148 
148 

149 
150 

'SO 

'Sa 
15a 
'Sa 

Hi 

'54 
'55 

'54 

155 

'55 
156 

002,9 
002,9 
002,8 

30 
29 

28 

a7 
26 

20,0711 
20,0702 
20,0691 

005,2 
005,2 
005,1 

I9t9394 
19,9314 

19,9232 

ci04,4 
004,4 
004,3 

i9»6i53 
19,6019 

19,5884 

002,7 
002,6 
002,5 

6 

7 
8 

20,0677 
20,0661 
20,0643  ♦ 

005,1 
005,1 
005,1 

19,9148 
19,9062 
19,8973 

004,3 
004,3 

004,2 

19,5748 
19,5610 
19,5470 

002,5 
002,4 
002,4 

^4 

^3 
22 

21 
20 

19 
18 

16 

»5 

14 
13 

12 
II 
10 

I 

7 

9 

10 

II 

12 

H 

^5 
i6 

^7 

20,0622  1 

20,0598 

20,0572 

005,1 
005,0 
005,0 

19,8882 
19,8790 
19,8696 

004,2 
004,1 
004,1 

19.5330 
19,5189 
19,5047 

002,3 
002,2 
002,2 

20,0543 

20,0  jl!2 

20,0479 

005,0 
005,0 
005,0 

19,8599 
19,8501 
19,8400 

004,0 
004,0 
003,9 

19.4904 

^9.4759 
19,4613 

002,1 
002,0 
001,9 

20,0443 

20,0404 
20,0364 

005,0 
005,0 
005,0 

19,8298 
19,8193 
19,8087 

003,8 
003,8 
003,8 

19,4467 
19,4319 
19,4171 

001,8 
001,7 
001,6 

i8 
'9 

20 

21 
22 

23 

24 

25 
26 

27 
28 

29 
30 

20,032 1 
20,02  76 
20,0228 

005,0 
005,0 
004,9 

*9i7979 
19,7869 

19.7757 

003,7 
003,6 
003,5 

19,4022 
19,3872 
19,3722 

001,5 
001,4 
001,3 

20,0178 
20,0125 
20,0069 

004,9 
004,8 
004,8 

19.7643 
19,7528 

i9»74" 

003,5 
003,4 
003,3 

^9.3570 
19,3418 
19,3266 

001,3 
001,2 
001,1 

20,00 1 2 

^9»99S3 
19,9891 

• 

004,8 
004,7 
004,7 

19,7293 
19,7172 
19,7050 

003,2 
003,1 
003,1 

19,3113 
19,2059 
19,2804 

001,0 
000,9 
000,9 

6 

5 

4 

3 

2 

I 
0 

19,9827 
19,9760 
19,9691 
19,9620 

004,6 
004,6 
004,6 
004,5 

19,6926 
19,6801 
19,667(1 
19,6547 

003,1 
003,0 
003,0 
002,9 

19.2650 
19,2495 
19,2340 
19,2184 

000,8 
000,7 
000,6 
000,5 

Sig.  XI. 

0,0 

Sig.  X. 

0,0 

1 
Sig.  IX. 

0,0 

^: 

TABLES    OF    THE    GEORGIAN. 


TABLE   XIV.     Radius  Veaor  for  i 

780,  with  the  Secular 

Varlatior 

. 

Argument  I.     The mtan  Anomaly. 

1 

Sig.  Ilf. 

Sig.  IV. 

Sig.  V. 

1 

5 

30 

29 

28 

27 

26 

H 

R.d.Vea. 

DilF. 

Secular 
Variation. 

Rad.Vcfl 

Secular 
Variatioii- 

Rad.  Vsft. 

Diff 

Secular 
Variation 

- 
0,0 

+ 

+ 
0,0 

^ 

19,3184 

19,2028 
.9,.  87a 

'5^ 
.56 

iS6 

'57 
i;6 
'i7 
156 
ij6 

'J7 

.56 

■55 
'SS 
'54 

'55 
'S3 
■53 
153 

iSa 
150 

'49 
148 
.48 
'47 
146 

'44 
'43 
(43 

000,  s 
000,3 
000,1 

18.76.3 
18,7472 
18,7332 

'4' 

.40 

.38 
'37 
,36 
'J4 
.3a 
'3' 
130 

.29 

.26 
124 
.23 

1,9 

.17 
"i 
.13 

.09 

.07 
.04 
.0; 
.00 

98 
96 

9J 

\l 
86 

002,3 

1   18.4.22 
.8,4038 
'8,3957 

78 
76 

74 
70 
68 
65 

63 
60 
57 

54 

% 

45 

44 
40 

37 
34 
3' 
29 

23 
'9 
16 
14 

7 

4 

004,3 
004,3 

004< 

oo4i4 

<»4.4 
,   004,5 

3 

4 

S 

19,1716 

'9»'Si9 

'9.'403 

000,0 

18,7194 

002,4 
002,5 
-  003,6 

.8,3879 

.8,3803 
,8,3729 

000,0 
000,1 

6 

7 

19,1246 
19,1090 
19.0934 

000,2 
000,2 
000,3 

.8,678? 

.8,«si 
.8,6514 

002,6 
002,7 
002,8 

'8,36J9 
,8,3S9, 
16,3526 

18,3463 
.8,3403 
18,3346 

004,5 
004,5 
004,6 

34 

2J 

9 

'9.0777 
19,0611 
19,0466 

000,3 
000,4 
000,5 

18,63,4 
.8,6z66 
.8,6,40 

oo;,9 

004,6 
004,7 
004,7 

004,7 
004,8 
004,8 

■9 

18 

•3 

'4 

19,0310 
■9.0'SS 
19,0000 

000,6 
000,7 
000,8 

.8,60.6 
.8,589! 

.8.sr7.. 

003,1 
003,2 
003,3 

18,3292 

.8.3240 
'8,3192 

'7 

18,9846 
18,9691 
18,9538 

000,9 
000,9 
001,0 

.8,565; 

ie,s5j6 

.8,54a. 

003,4 
003,5 
003.; 

.8.3147 
18.3.03 
18,3063 

004,9 
004,9 
004,9 

'5 
14 
'3 

i8 
'9 

18,9385 
i8,9H3 

t8,yoli2 

001,2 

i8,5,r,8 
.8,5.97 
.8,5oa8 

001,6 
003,6 
003,7 

18,3036 
18,2992 

1  "'•"^- 

004,9 

004,9 
005,0 

10 

a3 

,8.8930 

18,8780 
18.8631 

oor,4 
oo,,5 

001,6 

.8,4,8. 
18,4877 
.«.4774 

003,7 
003,8 
003,9 

.8,2,32 

.8,1007 

.8,2ft4 

005,0 
005,0 

9 
8 

24 

11 

18,8+8  J 
,8,833s 
18,8188 

001,7 
001,7 

00, ,8 

18,4674 

.8,4576 
18,4480 

003,9 
004,0 
004,0 

.8,2865 
.8,1849 
.8,2835 

005,0 
005,1 

6 

5 
4 

27 
JO 

13,804a 
.8,7898 

'8,7755 
18,76.3 

001,9 
001,0 
002,1 

002,2 

.8,4387 
.8,4196 
.8^108 
.8,4i« 

004,1 
004,1 
004,3 

004,3 

.8,2814 
.8,28.7 
.8,28.3 
.8,28.. 

oO;»l 
005,1 
oos.i 

3 

— 

Sig.  VIII. 

0,0 

+ 

Sig.  Vtl. 

0,0 

Sig.   \I. 

— 

0,0 

»«6 
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J  h 


tmmamim 


TABLE  XV.    Equations  of  the  Radius  Vedor. 


V 


y 


Arc. 


o 
xo 

20 


30 
40 

SO 


60 

70 
80 


90 

100 
no 


120 
130 
140 


150 

160 
170 


180 

190 
200 


210 
220 
230 


240 
250 
260 


270 

280 

290 

300 


310 
320 

330 
340 


Argument. 


Equation 
II. 


0,0070 
0,0070 
0,0070 


0,0069 
0,0069 
0,0068 


0,0067 
0,0066 
00,065 


0,0063 
0,006  X 
0,0060 


0,0058 
0,0056 
0,0053 


0,0051 
0,0049 
0,0046 


Equation 
111. 


0,0032 
0,0032 
0,0032 


0,0032 
0,0032 
0,0032 


0,0044 
0,0042 
0,0039 


0,0037 
0,0034 
0,0030 


0,0028 
•0,0026 
0,0024 


0,0c  22 
0,0020 
0,00 1 8 
0,0016 


0,00 1 5 
0,00 1 3 
0,0012 
0,0010 


0,0031 
0,003 1 
0,0031 


0,0030 
0,0030 
0,0029 


0,0029 
0,0028 
0,0027 


0,0027 
0,0026 
0,0025 


0,0024 

0,0023^ 

0,0022 


I  0,0021 
•  0,0020 
0,0019 


0,0018 
0,0016 
0,00 1 4 


0,00 1 3 
0,0012 
0.00 1 1 
0,0010 


0,0009 
0,0008 
0,0007 
0,0006 


Equation 
IV. 


0,0000 
0,0000 
0,0000 


0,0001 
0,0002 
0,0003 


0,0004 
0,0006 
0,0007 


0,0009 
0,001 1 
0,0014 


0,00 1 7 
0,0019 
0,0022 


0,0025 
0,0028 
X),oo3a 


0,003  S 
0,0039 
o,oa43 


0,0046 
0,0050 
0,0054 


0,0058 
o,co62 
0,0058 


0,0054 

0,0050 
0,0046 

0,0043 


0,0039 

0,0^35 

0,0032 
0,0028 


Equation 
VII. 


0,0098 
0,0098 
0,0098 


0,0097 
0,0096 
0,0096 


0,0095 
0,0093 
0,0092 


0,0090 
0,0089 
0,0087 


0,0085 
0,0082 
0,0080 


0,0078 
0,0075 

0,0073 


0,0070 
0,0067 
0,0064 


0,0061 
0,0058 
0,0054 


0,0052 
0,0049 
0,0046 


0,0043 
0,0040 
0,0037 
0,0034 


0,003 1 
0,0028 
0,002  5 
0,0023 


Arc. 


1000 
990 
980 


970 
960 
950 


940 
930 
920 


910 
900 
890 


880 
870 
860 


850 
840 
830 


820 
810 
800 


790 
780 
770 


760 

750 
740 


730 
720 
710 
700 


690 
680 
670 
660 


Arc. 


350 
360 

370 


380 
390 
400 


410 
420 

430 


440 
450 
460 


470 
480 
490 
500 


Arc. 


3  SO 
360 


370 
380 
390 


400 
410 
420 


430 

440 
450 
460 


470 
480 
490 
500 


Equation 

n. 


0,0009 
0,0007 
0,0006 


0,0005 
0,0004 
0,0003 


0,0002 
0,0001 
0,000  X 


0,000  X 
0,0000 
o,ooco 


0,0000 
0,0000 
0,0000 
0,0000 


Equation 
III. 


0,0005 
0,0005 
0,0004 


0,0003 
0,0003 
0,0002 


0,0002 
0,0001 
0,0001 


0,0001 
0,0000 
0,0000 


0,0000 
0,0000 
0,0000 
0,0000 


Equation 
IV. 


0,002  5 


0,C022 

0,0019 
0,001  7 
0,0014 

0,0011 
0,0009 
0.0007 

Equation 
VII. 


A&c. 


0,0020 
0,0018 


0,0016 
0,00 1 3 
0,0011 


0,0006 
0,0004 
0,0003 
0,0002 


o,ocoi 
0,0000 
0,0000 
0,0000 


0,0009 
0,0008 
0,0006 


650 
640 
630 


6ao 
610 
600 


;9o 

:8o 
70 

;6o 

;4o 

30 
;3o 

10 
:oo 


0,0005 
0,0004 
0,0003 
0,0002 


0,0001 
0,0000 
0,0000 
0,0000 


AkG. 


650 
640 

630 
620 
610 

600 
590 
580 

S/O 
560 

550 
540 

530 
520 
510 
500 


For  Equition  IV.  take  away  the  lad  Cypher  of  the  Argument. 
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TABLE  XVI.     Heliocentric  Latitude  for  1780,  with  the  Secular  Variation. 


n 


o 
I 

2 


3 
4 
5 


7 
8 


9 

10 

II 


12 

J3 
14 


^5 
16 


18 

'9 

20 


21 
22 

as 

^4 
26 


^7 
28 

29 

30 


Argument  IX.      Longitude  of  the  Georgian — that  of  the  Node, 


Latitude. 


Sig.  O.  N. 


Sig.  VI.  S. 


M.     8. 


O.      O9O 

o.  48,4 

I.  36,9 


2.    25,3 

3.  i3»7 
4-     h9 


4.  50,1 

5-  38,3 
6.  26,3 


7-  i4»a 
8.  2,0 
8.  49,7 


9    37>a 
10.  24,5 

I.  11.6 


1.  58,4 

2.  45,1 

3.  31,6 


4.  17,8 
5-  3,8 
5-  49,4 


6.  34,8 

7-  i9>9 
4*7 


8. 


8.  49,1 

9-  33,a 
20.  16,9 


21.  0,3 

ai-  43,3 

22.  2C,9 

23.  8,0 


Sig.  XI.  S. 


Sig.  V.  N. 


Differ. 


SBC. 


48,4 
48,5 

48,4 

48,4 
48,2 

48,2 

48,2 
48,0 

47,9 

47,8 
47,7 

47,  S 

47,3 
47, 1 

46,8 

46,7 
46,5 

46,2 

46,0 
45,6 

4S,4 

45,1 
44,8 

44,4 

44fi 
43,7 

43,4 

43,0 
42,6 
42,1 


v>CC. 

Var. 
for 


10 


*/ 


SEC. 


0,0 
0,2 

0,3 


0,7 

0,9 


1,0 

i,a 
1,4 


1,6 


^,9 


2,2 
a,4 


2,6 
2,8 

a,9 


3,1 
3,3 
3,4 


3,6 
3,7 
3,9 


4,1 
4,a 
4,4 


4,5 
4,7 
4,8 


Latitude. 


Sig.  I.  N. 


Differ. 


Sig.  vn.  S. 


M. 


23' 
a3- 


8,0 
49,7 


24.  31,1 


^5 


11,9 

5^,3 
26.  32.3 


as- 


27.  11,7 

27.  50,6 

28.  29,1 


29. 
29. 
30. 


7,0 
44,4 

21,2 


30.    57,5 

3^-  33,a 
32.     8,4 


3a.  42,9 
33-  16,9 
33-  5o,a 


34-  a3,o 

34-  55,1 

35-  a6,5 


35-  57,5 
36.  27,5 

36.  57,0 


37-  a5,8 
37-  54,0 

38.   21,4 


38.  48,1 

39.  i4,a 

,39-  39,5 

40.  4,1- 


SBC. 


5ig.  X.  $. 


Sig.  IV.  N. 


41,7 
4^,4 

40,8 

40,4 
40,0  I 

39,4 

38,9  ! 
38,5 

37,9 

37,4 
36,8 

36,3 

35,7 
35,a 

34*5 

34,0 
33,3 

32,8 

3a,  1 
3^,4 

30,8 

30,2 
a9,5 
28,8 

28,2 
a  7,4 
26,7 

26,1 

a5,3 
24,6 


Sec. 

Var. 
for 


10 


it 


SEC. 


5,0 

5,a 
5»3 


5,4 
5,6 

5,7 


5,9 
6,0 

6,2 


6,3 
6,4 

6,6 


6,7 
6,8 

6,9 


7,1 
7,a 
7,3 


7,4 
7,5 
7,7 


7,8 

7,9 
8,0 


8,1 

8,2 

8,3 


8,4 

8,5 
8,6 

8,7 


La  titude. 


I 


Sig.  I  J.  N. 


jSig.  V1JI.5. 


M.      S. 


Diffir. 


40.  4,1 
40.  27,9 
40.  51,1 


41-  13,4 
41.  35,0 
41-  55,9 


42.  16,0 
4a.  35,3 
4a.  53,9 


43.  11,6 
43.  a8,6 
43-  44,8 


44- 
44- 
44- 


0,1 

14,7 
28,5 


44-  41,4 

44-  53,5 

45-  4,8 


45-  15,3 
45.  25,0 

45-  33,8 


41;.  41,8 
45.  49,0 

45-  55,3 


46. 
46. 
46. 


0,8 

5,4 
9,a 


46.  12,2 

46.  14,3 

46.  15,6 
46. 


16,0 


Sig.  JX.  S. 


Sig.  ill.  JV 


SEC. 


23,8 
23,2 

22,3 

21,6 
20,9 

20,1 

9,3 
8,6 

7,0 
6,2 

5,3 

4,6 
3,8 

'^9 
2,1 
i»3 
0,5 

9,7 

8,8 

8,0 

7,a 
6,3 

5,5 

4,6 
3,8 

3,0 

a,  I 

1,3 
0,4 


Sec. 
Var. 
for 


SEC. 


8,7 

8,7 
8,8 


8,9 
9,0 

9,1 


9,^ 
9,2 

9,3 


9,3 
9,4 
9,5 


9,5 
9,6 
9,6 


9,7 
9,7 
9,7 


9,8 
9,8 
9,8 

9,9 
9,9 
9,9 


9,9 

10,0 

J  0,0 


10,0 
10,0 
10,0 
10,0 


1 


30 
29 
28 


a7 
26 

a5 


a4 
23 

22 


21 
20 

'9 


18 

16 


^5 
14 
13 


12 
II 
10 

9 

8 

•7 


6 

5 
4 


3 
2 

1 

o 


hi>:-. 
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T  AB  L£  XVII.     Rcdudion  to  the  Ecliptic,  and  the  Logarithm  of  the  Cofinc  of  the 

Heliocentric  Latitude. 
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TABLE  I.  Common  to  the  four  Satellites  of  Jupiter. 

Corredions  of  the  Arg. 

Corredions  of  the  Arg. 

Corrcftionsofthe 

Arg. 

Arc. 

Cor. 

Cor. 

Cor. 

Arg. 
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Cor. 
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Cor. 
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TABLE   I.     Common  to  the  four  Satellites  of  Jupiter. 


Corrcft.ons  of  the  Arg. 

Corrections  of  the  Arg. 

Corrcdions 

of  the  Arg. 

Arc. 

Cor. 

Jor. 
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Arc. 

'  Cor 

Cor. 
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Arc.  Cor 
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TABLE  !•  Common  to  the  four  Satellites  of  Jupiter. 

•■ 

Corrcdlious  of  the  Arg. 

Corrcdions  of  the  Arg. 

• 

CorrcdJons  of  the  Arij. 
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Arc.  jCor. 
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TABLE    II. 


Common  to  the  four  Satellites 
of  Jupiter. 


Correction  of  B  dependitig  on  the  Argument  S '. 


2800 


3400 
3500 
3600 


3700 

3800 
3900 


4300 
4joo 


5700 


5800 
5900 
6000 


6100 
6500 


S300 
8400 


8500 
Byco 


9100 
9300 


9400 
9500 
9600 


9700 
9800 

9900 


■  This  Correfliou  of  B  u  comoion  to  the  four  Satellil(.s, 


TABLE   III. 

The  correfponding 

Dec.  Parts  of  a  Cora. 

Year. 


Days  or  a 
Com.  Year. 


Dec.  Parts 

'ofa 
Com.Yeu- 


10  January, 


9  February. 


10  May. 


9  June 


9  July 


8  Augua. 


;  Oflober. 


0,03 
0,0; 
0,08 


o,i6 

0,19 

0,32 
0,2s 


0,36 
0,38 
0,41 


0,60 
0,63 
0,66 


d;83 
0,90 


Vr — 


i*""*" 
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TABLE  IV.     Common  to  the  &ur  Satellites. 


Equation  of  Time  for  1780,  with  the  Secular  Variatioa, 


Argumekt  S.     Sun* s  mean  Anomaly. 


Aro. 
S 


o 
100 
aoo 
300 


400 
$00 
600 


700 
800 
9Q0 


Equation, 
of  Time. 


M.  S. 


3- 
4- 
4- 
S- 


21,2 
1,8 

37,5 
8,5 


S- 

S- 
6. 


33,5 
51,0 

1,8 


1000 

IIOO 

1200 


1300 
1400 
1500 


1600 
1700 
1800 


1900 
2000 
2100 


2200 
2300 
2400 


2500 
2600 
2700 


2800 
2900 
3000 


3100 
3200 
3300 
3400 


6. 

6. 


5»o 
0,0 

47,a 


S- 
4- 
4- 


26,2 
57,5 


21, 


3- 
2. 

1. 


47,8  I 
51,8 


—  o. 

+  o. 

I. 


49,5 
16,4 

27,2 


2. 
3- 


40,0 

55,6 
11,9 


6. 

•I: 


28,2 

44,4 
S9,a 


10. 
II. 
12. 


io>7 
18,5 

^h7 


13- 

14. 
14. 


18,4 

9,6 

52,8 


IS- 

16. 
+16. 


^7^) 

53,4 

9,a 
14,8 


Diff: 


SEC. 


40,6 

35,7 
31,0 

25,0 

^7,5 
10,8 

3,a 

5,0 
12,8 

21,0 

28,7 
36,0 

43,8 

49,9 
56,0 

62,3 

65,9 
70,8 

72,8 

75,6 
76,3 

76,3 

76,2 
74,8 

67,8 
63,2 

56,7 

5^a 
43,» 

34,9 

^5,7 
15,8 

5,6 


I    Sec. 

Var. 


!SRC.         SEC. 


34,8 
32,8 

30,4 
a  7,4 


24,0 
20,3 
16,2 


12,0 

7,8 

-   3,4 


+ 


1,0 

5,a 
9,4 


13,3 
17,0 

20,3 


a3,4 
269O 

28,3 


30,1 

31,5 
32,5 


33,0 

33,1 
32,7 


31,8 

30,5 
28,8 


26,6 

a3,9 
20,9 


17,5 

13,7 

9,6 

+  5,4 


Diff 


2,0 

2,4 
3,0 

3,4 

3,7 
4,1 

4,a 

4,2 
4,4 

4,4 

4,2 
4,2 

3,9 

3,7 
3,3 

3,1 
2,6 
2,3 
1,8 

1,4 
1,0 

o»5 
0,1 
0,4 

0,9 

hi 
1,7 

2,2 

2,7 
3,0 

3,4 

3,8 
4fi 

4»a 


I 


Arc. 
S 


3400 
3500 
3600 
3700 


3800 
3900 
4000 


Equation 
of  Time. 


t. 


+  16.  14,8 
16.  9,3 

'5-  53,3 
'S-  »5,5 


DifF. 


SEC. 


14.  46,2 

'3-  56,3 
12.  55^ 


4100 
4200 
4300 


4400 
4500 
4600 


II.  45,0 

10.  24,8 

8.  56,3 


4700 
4800 
4900 


5000 
5100 
5200 


5300 
5400 
5500 


7.  20,2 

5-  38,7 
3-  52,3 


2.  4,4 
+  o.  ij,o 
-  I-  34»9 


3.  21,2 

5-  4,9 
6.  43,1 


8. 
9- 


»3,5 
36,3 
10.  50,3 


5600 
5700 
5800 


C900 
6000 
6100 


6200 
6300 
6400 


6500 
6600 
6700 
6800 


11.  54,6 

12.  48,7 

13.  32,6 


'4-     5,^ 
14.  26,2 

14.  36,8 


14.  37,0 

H-  27,3 
14.    8,0 


»3-  39,' 
13.  M 
12.  19,1 
\u  28,8 


$95 

16,0 
27,8 

39,3 

49,9 
60,5 

70,8 

80,2 
88,5 

96,1 

101,5 

io6|4 

107,9 

109,4 
109,9 

106,3 


103,7  . 
98,2 


90,4 

82,8 
74,0 

64,3 

54,1 
43,9 


32,5 

21,1 
10,6 


0,2 

9,7 
19,3 

28,9 

36,6 

43,4 
50,3 


Sec. 
Var. 


SBC. 


+  5,4 
+  0,9 

-   3,9 
8,3 


DifF. 


12,9 

»7,3 
21,5 


^5,4 
28,8 

31,8 


34,2 
36,0 

37,2 


37,6 
37,3 
36,4 


34,8 

32,5 
29,6 


26,2 
22,4 
18,2 


13,7 

9,0 

-   4»2 


0,6 

5,2 
9t7 


14,0 
18,1 

21,8 


aHpO 

30,4 
+32f4 


8£C« 

4,8 
4,4 

4,6 

4,4 
4,2 

3,9 

3,4  I 
3,0 

a,4 
1,8 

I>2 

0,4 
0,3 

0,9 

1,6 

2,3 
a,9 

3,4 

3,8 
4,2 

4,5 

4,7 
4,8 

4,8 

4,6 

475 

4,3 

4,« 
3,7 

3,3 
2,9 

2,4 

2,0 


1S6 
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TABLE   IV.     Equation  of  Time  for  1780,  with  the  Secular  Variation, 


Argument  S,     Suns  mean  Anomaly. 


Arc. 
S 


Equation, 
of  Time. 


6800 
6900 
7000 


7100 
7200 
7300 


7400 
7500 
7600 


7700 
7800 


8000 

8roo 
8200 


8300 
&400 


DifF. 


s. 


II.  2S,8 

10.  33,2 

9-  33»a 


SEC. 


8.  29,8 
7-  ^3,3 
t*  16,0 


5.     8,2 
2.  54,2 


I. 
—  o. 
+  o. 


5014 


c. 
I. 


58,8 

45»3 


2.  2 


)> 


2.  58,7 
+  3-  ^4,9 


60,0 

63,4 

66,s 
67»3 

67,8 

671 7 
66,3 

63,8 

60,0 

46,$ 
39»8 

33>6 
26,2 


Sec. 
Var. 


Diff. 


SBC. 


+32»4 
34>o 
35iO 


35>6 
3S»6 
35>a 


34i3 
33tO 

3^1 


28,9 
26,3 
23,2 


19,8 
16,1 
12,1 


8EC. 


8,0 

+  hS 


1,6 
1,0 

0,6 

0,0 
o>4 
0,9 

h3 

2,2 

2,6 
3jI 

3>4 

5,7 
4,0 

4ii 

4.5 


Arc. 
S 


8400 
8500 
8600 


8700 
8800 
8900 


9000 
9100 
9200 


9300 
9400 
9500 


9600 
9700 
9800 


Equation, 
of  Time. 


M.     8. 


+3-  ^4*9 
3-  44fO 
3-  55»a 


3-  59»4 
3.  55>5 
3-  43>8 


3.  25,2 
3.  0,1 
2.  29,5 


1-  53»4 
I.  12,5 

+0.  28,9 


9900 

TOOOO 


—  o.  16,9 

I-    4>3 
1.  51,4 


2. 
-3- 


37»5 
21,2 


DifF. 


Sec 
Var. 


SBC. 


19,1 

4»» 

3>9 

1^7 

1 8,6 

30,6 

36,1 

40,9 
43*6 

45»8 

47*4 
47>i 

46,1 
43,7 


SEC. 


+  3»S 
o 


-   1,0 


J  0,0 

i4»3 
18,5 


22,4 

26,0 
29,2 


31,9 
34»i 
3S»9 


36,8 

37,a 
37,a 


Kf. 


SIC, 


4iS 
4,5 

4,5 

4,3 
4,» 

3,9 

3,6 

3,» 

a,  7 
2,a 

1,8 
0,9 


36,4 
34,8 


0,4 
0,0 

0,8 
1,6 


* 

TABLE  V.    Erjuation  of  Light,  common  to  the  four  Satellites. 


Argument  A. 


Argument  B 
Corrj£lc  i. 


o 

500 

1000 


1500 
2000 
2500 


iccoo 
9^00 
9000 


00 
36000 


SEC. 


8500 
80CO 
7500 


2,5 

2,0 


3000 
3300^ 


SFC. 


^  I 


M 


3000 

3  SCO 
4000 


7000 
6500 
6000 


rz. 


KQO 


L 


',5 
0,8 

0,3 


2,3 

2,3 
h9 


6000 

jOiOO 


9000 
27000 


^EC 


,4 


I 
0,8 

0,5 


0,3 
0,8 

1,5 


h3 


I 


c,4 
0,8 

^5 


2,2 


«t 


2,0 

2,0 
1,8 

1,4 
^o 

0,8 


-,8 


'»9 

2,0 


SEC. 


4 
4 
4 


,4 
»4 
,4 


,4 
i4 

>4 


,4 
,4 


12000 
24000 


8£C. 


0,8 
0,9 

hi 


hS 
1,8 
2,0 


2,0 
1,8 

^4 


1,0 
0,8 


15000 
21000 


SBC. 


18000 
18000 


0,5 
0,6 

<>,9 


',4 
2,0 

2,3 


2,4 
2,0 

",3 


0,9 


SBC. 


0,3 

o»5 

0,9 


1,4 
2,1 
2,5 


2,6 
2,1 


lAfc 


0,8 


.k^ 


i 


..   i«  I  .^.  . 
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TABLE  VI.     Equation  of  Light,  common  to  all  the  Satellites. 

Argument  S.     The  mean  Anomaly  of  the  Sun.- 

t  "     ■  ■       li"        ,   mm\      .    \J    ,  II      ■     I 


Argument  B 
Cofreded. 


o 

(;oo 

lOOO 


1500 
200a 
2500 


3000 
3  $00 
4000 


45CO 
5000 


MB 


I  0000 
9500 

9000 

I 


8500 
8000 
7500 


7000 
6500 
6000 


S5CO 
5C00 


•500 
I 0000    9500 


SEC 


16,7 

16,4 
15,6 


14,2 
12,4 

9^9 


7j* 
4,5 
2,1 


0,6 
0,0 


SE-C. 


16,3 

i6|0 

15,2 


14^0 

12^2 

9,8 


7»a 

4»7 

3>4 


0,9 
0,4 


1000 
9000 


1 500      20C0 
8500      8000 


SFC 


SEC. 


15,0 
14,6 
14,2 


13,2 
12,6 


9,6 


»7 


II 

10,6 

9,2 


7»4 
5»* 
3»3 


2,0 
1,6 


7»7 
6,1 

4i7 


3»« 
3i4 


SBC. 


10,8 

10,8 
10,5 


IC,I 

8,8 


8,0 

7»' 
6,4 


1:2 


25CX5 
7500 


(EC. 


8, 
8, 
8, 


8, 
8, 
8, 


8, 
8, 
8, 


8, 
8, 


3000 
7000 


SEC. 


5.8 

5,8 
6,1- 


6,5 
7i« 
7,8 


8,6 

9,5 
10,2 


■— b 


10,7 
10,8 


3500 
6500 


SfiC. 


3»5 
3,6 

4,1 


4,9 
6,0 

7,4 


8,9 

1X3,5 
12,0 


I  a, 6 
13,^ 


4000 
6000 


SBC. 


1,6 

1,8 
2,4 


3,5 
7,0 


9,a 
»i,4 
«3,3 


X4,6 
15,^ 


4500 
5500 


9BC. 


^5 
0,7 

1,4 


2,6 

6*8 


9,4 
12,0 

i4,ft 

^5,7 
16,3 


TABLE    VIL     EdUATioK  B. 


Argument  B 
Corrcdcd. 


o 

100 
200 


300 
400 
500 


600 
700 
800 


900 
1000 

I  TOO 


1200 
Z30O 
I4OO 


1500 
1600 
1700 


1800 
1900 
2000 


2100 
2200 
2300 


-*i^hai 


2400 
2500 


lOOOO 

9900 
9800 


9700 

9600 

9500 


94CO 
9300 
9200 


Equnt  B 


I 


M.  S. 


9100 
9000 
8900 


8800 
8700 
8600 


8500 
8400 
8300 


8200 
8100 
8000 


7900 
7800 
7700 


7600 
7500 


5- 
5i 

5 


5- 
5' 


9 
8 


26,4 
25,6 
23,1 


19,1 

13,3 
6,1 


S7^^ 
46,7 
34,8 


21,2 

6,3 
49,8 


32,1 
12,8 

5«,4 


30,6 

7,7 
43,6 


.18^6 

5a,  5 
25,6 


57,7 
29,1 

59,8 


30,2 
59,9 


Diff. 


SEC. 


0,8 
a»5 

4,0 

5,8 
7,a 

9,0 

10,4 
11,9 

13,6 

14,9 
16,5 

'7,7 

'9,3 
20,4 

21,8' 

22,9 
a4»' 
25,0 

iz6,i 
26,9 

28,6 
^9,3 
29,6 

30,3 


Argument  B 
Corrcdled. 


Equat.  B  I  DifF. 


2500 
2600 
2700 


2800 
2900 
3000 


3100 

3200 
3300 


3400 
3500 
3600 


7500 
7400 
7300 


7200 
7100 
7000 


6900 

5- 

55,2 

6800 

5- 

25,0 

6700 

4- 

55,2 

6600 
6500 
6400 


M.  S. 


8-  59.9 
8.  29,3 

7-  58,4 


7.  ^7yS 
6.  56,6 

6.  25,8  ' 


SEC. 


4.  26,1 

3.  57,9 
3-  30,5 


3700 
380b 
3900 


4000 
4100 
4200 


4300 
4400 
4500 


4600 
4700 
4800 


4900 
5000 


6300 
6200 
6100 


3.  ^2r 

\   a-  39>2 
2-  ^5»5 


6000 
5000 
5800 


5700 
5600 
5500 


5400 
5300 
5200 


I-  53,3 

U  32,9 
X.  14,0 


-0.  57,2 
o.  42,5 
o.  29^6 


o.  19,1 
o.  10,7 
o.  4,9 


5100 
qooo 


o.  1,3 
o.  0,0 


30,6 
30,9 

30,9 

30,9 

30,8 
30,6 
30,2 

29,8 

29,1 
28,2 

27,4 

a6,3 

25,0 

^5y7 
22,2 

20,4 

18,9 

16,8 
14,7 

12,9 

10,5 

8,4 
5,8 

3,6 
',3 


5000 
5000 

SEC. 
0,0 

0,3 

1,0 
2,4 

4,3 
6,7 

9,4 
12,2 

14,5 

16,0 
16,6 


^k^ 


Vot.  lU. 
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:-ABLE   VIII. 

Epoch  of  the  mean  Conjunifl 

onsof  the  fiifl;  SatcllUe  of  Jupiter,  with 

the  Aliments 

of  the 

Equations. 

YIARJ. 

Meaii  Conjunft. 

A 

S 

B 

c 

F 

G 

H 

D.       H.       M.      ». 

1700 

Q.   iy   40-   52.8 

9639 

5093 

966a 

3886 

784 

700 

9091 

ia668 

5074 

7053 

54' 

45' 

9933 

• 

170a 

0.      4.      3.   42,3 

15698 

^o;6 

794' 

397 

202 

0776 

.8741 

?'*> 

0404 

V''> 

957 

B.       1 704 

0.     a.   55.     7.6 

21771 

'■rl7' 

8.4 

707 

. 

1701; 

:.   ■•■   3S.     8,3 

348.5 

5098 

<;447 

3717 

5  74 

46a 

ni3 

; 

1706 

=7844 

joBo 

4^88 

79=2 

330 

213 

4' 53 

30874 

506. 

3729 

3087 

087 

964 

4994 

B.       1708 

1.     0.  37.   58,4 

33918 

5093 

3915 

1373 

847 

f 

.709 

0.    14.  49.  23,1 

947 

5073 

2055 

5457 

604 

469 

6680 

3974 

5055 

..96 

9602 

160 

320 

75'Q 

7020 

0,8. 

120 

975 

B.      i7>a 

10050 

5067 

9520 

^VU 

«77 

726 

9308 

'7'3 

1.   la.  3a.  13,8 

13094 

S°97 

8  704 

1140 

017 

480 

o«55 

'7H 

'-     a.   43-   38,5 

16133 

s'^ro 

-843 

393 

231 

0S97 

0.   i6'   55.     3,a 

19152 

(o6i 

6981 

0473 

'SO 

q8a 

1741 

B.  ,;,6 

t.      I     35-     3,8 

22.96 

509J 

6166 

96^8 

qlO 

736 

2^86 

.0.  IS    46.  28,6 

ajaas 

1:106 

3834 

667 

487 

(428 

' 

i?.8 

28a  54 

S''54 

4448 

7989 

423 

2,8 

4268 

; 

1719 

'■    '4-   37-  53,9 

31399 

5084 

31333 

7'74 

'83 

993 

5"3 

I 

B.      1710 

0.     4.  49-   18,7 

343'8 

5066 

^77^ 

1339 

940 

^*J 

5953 

17a. 

1.    13.  29.   19,3 

'373 

5096 

1900 

0534 

700 

49H 

0798 

4401 

5078 

1100 

4690 

456 

349 

7640 

1723 

0.   .7.   52.     ti,8 

7431 

5060 

0240 

8855 

213 

[ 

B.      .-»4 

'•     a-   32-     9.3 

.0475 

5090 

9423 

8043 

973 

755 

9339 

i' 

1735 

0.    16.  43.  34,0 

i3;04 

507. 

8561 

==07 

729 

505 

0171 

0.     6.   54.   58,8- 

5°i3 

770a 

6373 

4H6 

356 

1013 

■9;  78 

S0S3 

5559 

346 

oil 

.858 

B.      1728 

21607 

5065 

6029 

9724 

003 

762 

!■ 

1729 

1.   14.  a6.  24,8 

3565. 

Jt'gs 

5='4 

8909 

703 

5.6 

3544 

i' 

1--0 

1.     4.  37.  49,J 

28689 

3077 

4^1 

3074 

5'9 

367 

4i85 

S059 

349? 

7240 

276 

^■x^t 

B.      ,73a 

34754 

?o89 

64*5 

036 

773 

6073 

1733 

0.    17.  40,  30,6 

'783 

J071 

0591 

79a 

5^3 

0913 

'734 

0.      7.   5a.     4,} 

4813 

5052 

0959 

4757 

549 

'74 

! 

7857 

108B6 

5083 

mV\. 

394a 

309 

029 

860. 

^ 

B.      1736 

5064 

8(09 

780 

9444 

f 

'737 

1.   ij.  33.   36,4 

13930 

5094 

7294 

534 

03B9 

i7j8 

1.     J.  34-   55,' 

'6959 

5076 

7008 

'459 

58a 

285 

1131 

; 

•739 

0.    19.   46-   1918 

.9988 

5058 

97io 

5624 

339 

037 

'97' 

'i 
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TABLE  ViU. 

Epoe/is  of  the  mean  Conjurnftions  of  the  firft  Satellite  of 

Jupiter,  with 

the  Arguments  of  the 

Equal 

ons. 

Mean  Conjunfl. 

A 

S 

B 

r 

F 

D.    H.     u.     i. 

33033 

S934 

B.       1740 

1.     4.  =6.  20,  s 

508& 

4ii.o 

3«,, 

1741 

0.   IB.  37.  4S,, 

5070 

507s 

8976 

«;5 

542 

3658 

1743 

0.     8.  49.     9,8 

39090 

5051 

42.5 

3141 

293 

-       'H3 

1.   17.  aq.  io,i 

jai34 

,o«. 

J  400 

2326 

37> 

047 

S34S 

B.      .744 

0-     7-  40.  JSa 

Ji'Sj 

506J 

3540 

649a 

.29 

79« 

;?:i 

I.  .6.  30.  !s,8 

3307 

5094 

1724 

078 

889 

1.     6,  3a.     0,6 

S.,6 

5°7S 

984a 

04? 

7873 

'747 

0.  «o.  45,  J5,3 

S0i7 

0008 

4007 

403 

«7.3 

B.      174S 

'.     s-  •-}■  ■^f 

njoq 

5087 

9' 94 

3'9» 

8oq 

9S57 

■749 

0.   19.   34.   JO,; 

'+J39 

5069 

«3J4 

73  S» 

9.8 

S6o 

039S 

'7io 

0.     9.  46.   15,4 

17368 

5051 

7474 

M33 

675 

.       '"' 

0.  18.  36.  t6,o 

10397 

503J 

^690 

o6i 

3083 

B.      .7S. 

0.     8.  37.  40,8 

2344a 

5062 

5796 

487b 

8.6 

■7S! 

'•  '7-   '7-  4'.! 

509a 

4979 

4063 

952 

S7i 

3776 

175* 

1.     7.  39.     6,1 

>95'> 

>o74 

4i.8 

8339 

708 

J2I 

4620 

B.  \lli 

0.  21.  40.  30,9 

55^44 

5056 

IJI8 

2394 

46! 

072 

h6i 

1.     6.  30.  31,5 

35SSH 

S086 

3444 

837 

6306 

'"' 

9.    30.    ]  I,    S6,3 

5068 

0738 

1:7+4 

98. 

S78 

7'47 

■;>8 

0.    .0.   4].  3.,0 

51^47 

So^o 

718 

339 

7,80 

'7!9 

'■    o-  S4-  4S.7 

Soji 

gab. 

4074 

+94 

079 

8837 

B.      1760 

0.     9.  34.  46,1 

M7ao 

5062 

90SS 

3aS9 

ass 

834 

9674 

'7«' 

'.  .8.  ,,.  47,0 

14764 

5092 

8339 

3446 

oil 

^«S 

0(,8 

'7794 

5074 

7377 

.,60 

.76J 

0.  33.  37.  36,3 

20823 

s°is 

6;i6 

0777 

528 

090 

2204 

B.      .76, 

'■     7-  '7-  37,0 

>3867 

50a  5 

S698 

9964 

238 

84s 

30s. 

,76s 

0.  21.  29.     1,7 

16896 

;o67 

4839 

4129 

044 

(96 

3893 

,766 

0.  ".  40.  36,4 

29925 

5049 

3980 

8*94 

8oi 

347 

4733 

0.     1.  5,.  s,,. 

3^954 

SOj. 

3121 

o,a 

B.      1768 

0.  10.  31.  j,,8 

35998 

5061 

2307 

1645 

3"7 

8,a 

6418 

.76, 

0.     0.  43.  i6,s 

3028 

5043 

•44H 

5810 

074 

603 

72(9 

1770 

'■     9-  23.  17,3 

6072 

5073 

o6jj 

4995 

8,4 

3iB 

8,04 

„       '"' 

0.  33.  34.  41,9 

9101 

50.54 

9773 

9161 

59' 

8946 

'.     8.  14.  42,6 

1214; 

5084 

«957 

«H7 

863 

'77J 

0.  22.  26.     7,3 

'5'74 

5066 

8096 

0,4 

0634 

'774 

0.  13.  37.  33,0 

18203 

S^47 

7^34 

6679 

864 

36; 

'479 

n            '"' 

0.     2.  4«.  56.7 

aiajj 

5029 

084? 

630 

"6 

B.      '7,6 

0.  11.  28.  57,4 

24376 

5059 

S(5» 

0031 

380 

870 

3'fe7 

'777 

0.     ,.  40.  32,, 

27306 

S041 

4700 

4'96 

03' 

4006 

1778 

1.  'o.  ao-  33,8 

30350 

507 1 

3884 

uVi 

8<)7 

V(> 

48(1 

'779 

'•     0.  31.  47,;  1  33379 

5053 

3037 

7S+6 

654 

'27 

5693 
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TABLE  VIII. 

EpocAs  of  the  mean  Conjundions  of  the  firtl  Satellite  of  Jupiter,  with 

the  Arguments 

of  the 

Equations. 

r,A«,. 

Mean  Conjunft, 

A 

S 

B 

C 

F 

G 

H 

a.     H.   u.    * 

B.       1  ;lio 

~ 

9.   n.  48,1 

414 

i^a3 

32  11 

6732 

414 

l>8. 

6538 

1781 

0 

23.  23.   12,9 

34S4 

506; 

■354 

0897 

170 

632 

7378 

i;82 

0 

■3-   34-  37.S 

6484 

5046 

0493 

5062 

927 

3S3 

83=5 

.783 

0 

3.  46.     a.^ 

95'4 

5038 

963. 

9338 

683 

'J* 

9063 

B.      ,784 

0 

13.  26.     2,9 

.2558 

5058 

8816 

8414 

443 

888 

9909 

■78s 

"^ 

a.  37.  27,6 

.5587 

5040 

795! 

2580 

300 

639 

0751 

,786 

I 

II.  17.  a3.2 

18631 

5070 

7140 

.766 

960 

394 

"597 

.787 

1 

r.  28.  s3,o 

2(661 

5053 

6a8o 

593" 

7'7 

'J^ 

1438 

B.      1788 

I 

■o-     8.   55,7 

24704 

5083 

5466 

5116 

477 

899 

3283 

1789 

' 

0.   20.   iB,j 

^7734 

5064 

4606 

9283 

333 

6;o 

4124 

1790 

T 

14-  Ji.  43.0 

30763 

50+S 

3747 

3447 

990 

401 

4965 

179' 

0 

4.  43-     7.8 

J  J  79* 

5027 

3887 

761a 

746 

'5> 

5806 

B.       1793 

0 

13.  23.     8,4 

8j6 

5057 

3073 

6798 

506 

go6 

66sj 

iy-ii 

0 

3-  34-  33,' 

3865 

5039 

1313 

0963 

363 

657 

7493 

1794. 

' 

12.   14-  33,8 

6909 

5069 

0396 

0150 

023 

4.2 

8340 

179-; 

T 

2.  2,-.   s8,5 

9939 

5051 

9536 

43'S 

780 

.63 

9>8a 

B.      1796 

11.     s-   59,2 

13y«3 

5081 

872. 

350' 

540 

9'7 

0027 

'797 

1 

I.   17.  23,9 

1601  1 

;o63 

7861 

7666 

396 

668 

0869 

1798 

0 

ij.  38.  48,5 

1904. 

5°44 

7003 

.832 

053 

4.9 

1710 

'799 

0 

5-  40-  13,3 

32070 

5026 

(1142 

5997 

809 

170 

2552 

1800 

, 

14.  20.  .3,9 

25.14 

5056 

53^6 

S'83 

569 

924 

3397' 

iSoi 

1 

4.  3'-  38,6 

38.4a 

5038 

4467 

9348 

326 

67s 

4*39 

i8o» 

18.  43.     3,3 

31172 

5020 

3607 

3S'4 

083 

430 

5080 

.803 

0 

8.   54.  28,1 

34201 

5002 

*747 

7679 

839 

'77 

59*1 

B.       1E04. 

° 

17.  34.  28,7 

1145 

50JJ 

'93* 

6365 

599 

93* 

6767 

.805 

0 

■■  45-   S3.4 

4^74 

5013 

1073 

1030 

3S5 

O83 

7608 

1806 

1 

16.  aj.   54,1 

7318 

S04; 

0160 

03.4 

.16 

437 

8451 

.807 

6.  3  7-   -8,8 

10347 

5027 

940. 

4379 

B;a 

J  88 

9393 

B.      1808 

1 

15.   17.   19, ; 

1339a 

SOS7 

8587 

3564 

63a 

943 

0136 

1S09 

' 

5-  28.  44,3 

1642  a 

5039 

7737 

7730 

389 

69, 

0978 

1810 

0 

19.  40-     8,9 

.9450 

5030 

68C6 

1896 
6063 

'4S 

444 

1830 

1811 

0 

g.   5..  33,6 

"479 

6005 

903 

^95 

3664 

B.      1S13 

0 

.8.   3-.  34.3 

35523 

5033 

S'87 

5*49 

66a 

950 

3511 

1813 

0 

3.  42.  S9.0 

3B553 

5014 

43*7 

94' i 

4.8 

701 

43S+ 

.8:4 

1 

17.  32.   59,7 

3>S96 

i044 

3^" 

8601 

'7S 

4ii 

5300 

18. 5 

T 

7-   34-   =4i4 

34635 

50:6 

3653 

2766 

93  S 

206 

6041 

B.      1816 

I 

.6.    14.  25,0 

.669 

5056 

.837 

1951 

69s 

96. 

6836 

,8.7 

1 

6.  25.   4<j,8 

4699 

SO38 

0979 

6ti6 

^^l 

7" 

7726 

.8.8 

0 

20.  37.    14,4 

7738 

50.9 

0121 

0381 

208 

462 

8565 

.8.9 

a 

lo.  48.  39,1 

■075.7 

5001 

9263 
8449 

4445 

CJ&5 

^'l 

9+05 

1810 

0 

19.  26.  39,8 

13801 

5031 

3630 

7*5 

968 

0250 

»4« 
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TABLE  IX.    Revolutions  of  the  firft  Satellite  for  Months, 


MONTHS 

D.   H.   M.   8.   1  A 

S 

B 

C 

F 

G 

H 

Jaai  ary. 

1.  i8.  28.  35,9 

»S 

4« 

44 

5020 

4 

4 

4 

3.  12.  57.  11,9 

29 

97 

88 

0040 

7 

7 

8 

5.  7.  25.  47,8 

44 

HS 

'33 

5061 

II 

II 

12 

7.  I.  J4,  23,8 

59 

^94 

'77 

0081 

;i 

^5 

16 

8.  20.  22.  59,7 

74 

242 

222 

5101 

18 

20 

10.  14.  51.  35,7 

88 
103 

291 

266 

0121 

33 

22 

as 

12.   9.  20.  11,6 

339 

311 

514* 

36 

36 

29 

14.  3.  48.  47,6 

118 

388 

355 

0162 

39 

39 

33 

15.  22.  17.  23,5 

132 

436 

399 

$182 

33 

33 

37 

17.  16.  45.  59,4 

147 

48s 

444 

0202 

37 

36 

4' 

19.  II.  14.  35,4 

162 

533 

488 

5222 

40 

40 

45 

' 

21.  5.  43.  11,3 

176 

581 

S3a 

0243 

44 

44 

49 

23.  0.  II.  47,3 

191 

630 

577 

5263 

48 

47 

53 

24.  18.  40.  23,2 

206 

678 

621 

0283 

5' 

5' 

57 

> 

26.  13.  8.  59,2 

221 

727 

666 

5303 

55 

55 

61 

28.  7.  37.  3S>« 

ass 

775 

710 

0324 

|9 

S« 

6s 

' 

30.  %•    6«  ii,i 

250 

824 

754 

5344 

63 

63 

69 

January.  ( 
February.  ( 

31.  20.  34.  47,0 

265 

872 

799 

0364 

66 

66 

74 

0.  20.  34.  47,0 

265 

872 

799 

0364 

66 

66 

74 

2.  15.  3.  22,9 

279 

921 

843 

5384 

70 

69 

.78 

4-  9-  31-  58,9 

294 

969 

887 

0404 

73 

73 

82 

6.  4.  00.  34,8 

309 

1018 

932 

54*5 

77 

77 

86 

7.  22.  29.  10,8 

3H 

1066 

976 

0445 

81 

80 

90 

9,  16.  57.  46,7 

338 

1 1 14 

1021 

546s 

84 

84 

94 

« 

II.  II.  26.  22,7 

353 

1 163 

1065 

0485 

88 

87 

98 

13.  5.  54.  58,6 

368 

1211 

1 109 

5506 

9» 

9' 

102 

15.  0.  23.  34,6 

382 

1260 

1154 

0526 

95 

95 

106 

16.  18.  52.  10,5 

397 

1308 

1 198 

5546 

99 

98 

I  10 

, 

18.  13.  20.  46,4 

412 

U57 

1242 

0566 

103 

102 

114 

20.  7.  49.  22,4 

426 

1405 

1287 

5586 

106 

106 

119 

22.  2.  17.  58,3 

441 

H54 

1331 

0607 

no 

109 

123 

■ 

23.  AG.  46.  34,3 

456 

1502 

»375 

5627 

114 

^^3 

127 

25   15.  15.  10,-2 

471 

'55'  . 

1420 

0647 

118 

116 

131 

« 

27.   9.  43.  46,2 

485 

'599 

1464 

5667 

121 

120 

'35 

February.  ( 
March.   ( 

29.   4.  12.  22,1 

500 

1647 

1509 

0687 

ISJ 

124 

'39 

I.   4.  12.  22,1 

500 

1647 

1509 

0687 

12s 

124 

'39 

2.  22.  40.  58,1 

5^5 

1696 

'553 

5708 

139 

128 

'43 

4.  17.   9.  34,0 

529 

'744 

'597 

0728 

13a 

131 

'47 

6.  II.  38.  9,9 

544 

'793 

1642 

5748 

136 

135 

'51 

8.  6.  6.  41^,9 

559 

1841 

1686 

0768 

140 

I  39 

'55 

10.   0.  35.  21,8 

573 

1890 

1730 

5789 

143 

142 

'59 

' 

11.  19.  3.  57,8 

588 

1938 

'775 

0809 

147 

146 

163 

In  Leap  Year,  add  i  to  the  Day 

of the  N 

fonth  in  Januar; 

V  and  F< 

t 

ebruary. 
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TABLE  IX.    Revolutions  of  the  firft  Satellite  for  Months. 


■ 

MONTHS. 

D. 

H.  M. 

s. 

A 

S 

B 

C 

P 

G 

H 

iVflarch* 

*3- 

*3-  32- 

33>7 

603 

1987 

'ti^ 

Sb29 

"5» 

'49 

168 

' 

IS- 

8.  I. 

9»7 

618 

2035 

1864 

0849 

'54 

"53 

17a 

'7- 

2.  29. 

4S>6 

632 

2084 

1908 

5869 

158 

"57 

176 

1 8. 

20.  58. 

21,6 

647 

2132 

1952 

0890 

162 

160 

180 

20. 

15.  26. 

57»S 

662 

2180 

»997 

5910 

.6s 

164 

184 

22. 

9-  5S- 

33>4 
9*4 

676 

2229 

2041 

0930 

169 

168 

188 

24. 

4.  24. 

691 

2277 

2085 

5950 

"73 

17" 

19a 

as- 

22.  52. 

4S»3 

706 

2326 

2130 

0971 

176 

175 

196 

a?- 

17.  21. 

ai»3 

721 

^374 

2174 

599 1 

180 

»79 

200 

29. 

II.  49. 

S7»a 

735 

2423 

2219 

lOII 

184 

182 

204 

March, 

31- 

6.  18. 

33»a 

750 

2471 

2263 

6031 

187 

186 

208 

• 

April. 

2. 

0.  47. 

9»a 

765 

2520 

2307 

1051 

191 

190 

213 

3- 

19.  15. 

4S»a 

779 

2568 

2352 

6072 

"95 

'93 

217 

S- 

U-  44- 

21,1 

794 

2617 

2396 

1092 

198 

"97 

221 

7- 

8.  12. 

57iO 

809 

2665 

2440 

6112 

202 

200 

225 

9- 

2.  41. 

33»o 

823 

2713 

2485 

1132 

206 

204 

229 

• 

10. 

21.  10. 

8,9 

838 

2762 

2529 

6153 

209 

208 

^33 

12. 

15.  38. 

44*9 

853 

2810 

2573 

^^73 

213 

211 

237 

14. 

10.  7. 

20,8 

868 

2859 

2618 

6193 

217 

215 

241 

16. 

4-  35- 

56,8 

882 

2907 

2662 

1213 

220 

219 

HS 

» 

^ 

17- 

23.  4. 

3^7 

897 

2956 

2707 

6233 

224 

222 

249 

19. 

>7-  33. 

8,7 

912 

3004 

2751 

1254 

228 

226 

253 

• 

21. 

12.  I. 

44,6 

926 

3053 

^795 

6274 

231 

230 

^57 

23- 

6.  30. 

20, 5 

941 

3101 

2840 

1294 

235 

233 

262 

;i; 

0.  58. 

S^yS 

956 

3150 

2884 

6314 

239 

237 

266 

19.  27. 

3a,4 

971 

3198 

2928 

»335 

242 

241 

270 

28. 

13.  56. 

8,4 

985 

3246 

2973 

635s 

246 

244 

a  74 

April.   r 
May.    I 

30. 

8.  24. 

44,3 

1000 

3^95 

3017 

^375- 

250 

248 

278 

0. 

8.  24. 

44i3 

1000 

3*95 

3017 

^375- 

250 

248 

27a 

2. 

2.  53. 

20,3 

1015 

3343 

3062 

639s 

^53 

252 

282 

1 

1 

3- 

21.  21. 

56,2 

1029 

339« 

3106 

1415 

257 

255 

286 

5- 

15.  50. 

32,2 

1044 

3440 

3150 

6436 

201 

259 

290 

7- 

10.  19. 

8,1 

1059 

3489 

3«95 

1456 

264 

262 

294 

9- 

4-  47- 

44,0 

1073 

3537 

3^39 

6476 

268 

266 

298 

10. 

23.  16. 

20,0 

1088 

3586 

3283 

1496 

272 

270 

302 

12. 

17.  44. 

SS»9 

1 103 

3<>64 

3328 

6517 

^75 

^7i 

307 

14. 

12.  13. 

31,9 

1118 

3683 

337* 

"537 

279 

^77 

3"! 

16. 

6.  42. 

7,8 

1132 

3731 

3416 

6557 

283 

281 

3"5 

18. 

I.  10. 

43,8 

1 147 

3779 

3461 

"577 

286 

284 

3«9 

19. 

19.  39. 

19*7 

1 162 

3828 

3505 

^597 

290 

288 

3*3 

21. 

14.  7. 

SSf7 

1 1 76 

3876 

3550 

1618 

294 

292 

3*7 

^3. 

8.  36. 

31,6 

1191 

3935 

3?94 

6638 

297 

295 

33" 

# 

.-»-l  I  Mf  ■  • 
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TABLE  IX.    Rcvolutiohsofthcfirft  Satellite  iFor  Months. 


MONTHS. 

Au^ult. 


Aaguft. 
beptember. 


September. 
Ottober. 


D.       H.      M. 


7. 

9- 
II. 

12. 

14. 

16. 


1  J. 
5- 


o 

34 
o.     3 

18.  3a 

13.     o 

7.  29 


18. 
19. 
21. 

a3- 


I. 
20. 
14. 

9- 
3- 


57 
26 

55 
5a 


26.  22.  20 


28. 

30. 

I. 

3- 
4- 


16.  49 
II.  18 

S-  46 

o.  15 
18.  43 


6. 

8. 
10. 
II. 

13. 


13- 

7- 
2. 

20. 

^5- 


12 

41 
9 

38 
6 


15- 

'7. 
18. 

20. 

22. 


9- 

4- 
22. 

17- 
II. 


35 

4 
32 

I 
29 


24. 
26. 

a7- 
29. 

I. 


S- 
o. 

18. 

13- 
7- 


58 
»7 
55 
«4 
5* 


3 

4 

6.  15. 

8.    9. 

10.    4. 


2.    21 
20.    50 


18 

47 
15 


II. 

»3- 

15- 

17- 
19. 


23. 

^7- 
II. 

6. 

o. 


44 

«3 

4» 
10 

38 


s. 


'7>i 

S3.» 
29,1 

5^0 
41,0 
16,9 


5^*? 
28,8 

4,8 

40,7 
16,7 

52,6 


a8,5 

4.5 
40»4 
16,4 

5a>3 


28,3 

4,» 
40,2 
16,1 
52,0 


28,0 

3»9 

39»9 
1^8 

51,8 


27»7 
3,7 
39»6 
'5»5 
5»>5 


*7,5 
3»S 
39t4 
15*4 
S'»3 


»7»3 

3>3 

39»« 

»5»» 
51,0 


ib23 
1838 
i8s3 
1868 
1882 
1897 


1912 
1926 

1941 
1956 
1971 

'9^ 


2000 
2015 
2029 
2044 

ao59 


2075 
20S6 
2103 
2118 
2132 


2147 
2162 
2176 
2191 
2206 


2220 
223s 
2250 
2265 
2279 


2294 
2309 
2323 
2338 
a353 


B 


0000 

6osf 
6105 
6154 
6202 
6351 


6299 
6348 
6396 

6445 

6493 

654« 


6tqp 
6636 
6687 

<5735 

6784 


6832 
6881 
6929 
6978 
7026 


2367 
2382 

»397 
2412 

2426 


074 
123 

I/' 

220 

268 


317 

365 

414 
462 

5>' 


607 
656 
704 

753 


801 
850 
898 

947 
995 


5502 

55+^ 
559^ 
5635 
5679 
5724 


5768 
5812 

5857 

5901 

5946 
>990 


6034 
6079 
6123 
6167 
6212 


6256 
6301 

6345 
6389 

6434 


6478 
6522 
6567 
661 1 
6655 


6700 
6744 

67^9 
6833 
6877 


6922 
6966 
7010 

7055 
7099 


7144 
7188 

7232 

7^77 
73^^ 


I  F  I 


G 


2507 
7528 
2548 

7568 
2588 
7608 


2629 

7649 
2669 

7689 

2710 

7730 


2750 

7770 
2790 

7811 

2831 


7851 
2871 
7892 
2912 

793a 


2952 

797a 
2993 

8013 
3033 


8053 

3074 
8094 

3114 

8134 


3154 

8175 

319s 
8215 

3*35 


8256 
3276 
8296 
3316 
8336 


H 


59 
63 
66 

70 

74 


77 

81 

85 
88 

92 

96 


99 

03 

07 
10 

'4 


18 
21 

*5 
29 

3* 


36 
40 

44 
47 
51 


55 

S8 
62 

66 
69 


73 

77 
80 

84 
88 


9^ 

95 

99 
602 

606 


45^ 
456 

459 

463 

467 
4/« 


47+ 

4/3 
481 

485 
488 

492 


496 
499 

507 
510 


514 
S18 

529 


532 
536 

539 

543 
547 


550 
554 
558 
$6. 

565 


569 

57a 
576 
580 

583 


587 
59« 

598 
601 


3"  7 
S«» 

5'5 
S'9 
S»3 
5^7 

53' 
535 
539 
544 
548 

552 


556 

560 
564 
568 

57* 


576 
580 

584 
589 
593 

597 
601 

605 

609 

613 


617 
621 
625 
629 
633 


638 
642 
646 
650 

654 


658 
662 
666 

670  I 
674! 


.- 


w^m^^^f 


^•W 


»# 
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TABLE  IX.     Revolutions  of  the  firft  Satellite  for  Months. 

..,T... 

a.      H.      M.       1. 

A 

s 

B 

c 

F 

G 

H 

T)idXT. 

JO.  19.     ;.  37,0 

2+41 

8044 

730s 

33S7 

bio 

003 

678 

IS,  13.  36.     a,q 

3456 

8092 

7410 

8377 

6,j 

609 

683 

14.     8.     4.  38,9 

3470 

8140 

7+S4 

3397 

6,7 

6[2 

687 

36.      3.    33.    M,« 

2485 

8.89 

7499 

84.7 

621 

616 

6,, 

t^.  31.    1.  50,8 

3500 

8.37 

7S43 

3438 

634 

620 

695 

19.  IS-  30-  *6,7 

aji^ 

8286 

7587 

8,38 

628 

623 

'99 

Oaobtr. 

31.    9.  59.     a,6 

2529 

B334 

7632 

3478 

633 

637 

703 

NoKmbcr. 

a.     4-  a?-  38.6 

aS44 

8383 

7676 

8498 

'35 

63. 

708 

3.  32.  s6.  14.S 

a  559 

84J. 

7720 

3518 

63, 

'34 

7" 

S-  17-  a4-  SO.i 

2S73 

8480 

776s 

8>59 

'43 

638 

7' 5 

;.   II.   S3.  s6,4 

1,88 

8528 

7809 

3559 

646 

642 

7'9 

g,     6.  33.     2,4 

2603 

9S77 

7853 

8579 

650 

646 

733 

II.     0.  50.  38,3 

26.7 

8625 

7898 

3599 

'54 

649 

737 

13.   19.   19.   14.3 

3633 

8673 

7942 

8619 

'57 

653 

73' 

14.   13.  47.   so,2 

2647 

8733 

?9'7 

3640 

661 

656 

73' 

i6.     8.   16.  36,1 

366a 

8770 

80). 

8660 

665 

660 

740 

.8.     3.  45-     =».' 

2677 

88,, 

807S 

3680 

668 

663 

744 

19.  ai.  13.  38,0 

269. 

8867 

8120 

8700 

672 

667 

74S 

31.  ij.  42-  '4,0 

3706 

8916 

8164 

3721 

676 

6,. 

752 

aj.  ID.  10.  49,9 

2720 

8964 

820B 

8741 

6j9 

674 

75' 

\l  4:  'I  "S 

^ns 

90.3 

8253 

376. 

683 

678 

760 

2750 

906, 

8197 

878, 

687 

682 

764 

«8.  .7.  36.  37,8 

2765 

91 10 

8342 

380. 

690 

6S5 

768 

Nonabti. 

30.    13.       5.    13,7 

*779 

9.58 

8386 

8833 

6,4 

689 

773 

>IV.«ib<f. 

1.     6.  33.  49,6 

a/94 

9306 

8430 

3843 

6,8 

6,3 

777 

1 

4.     I.     1.  25,6 

3809 

9255 

847s 

8863 

701 

6,6 

78, 

1 

1 

5-  ig.  3"-     ',5 

2823 

9303 

85,9 

38S2 

705 

700 

785 

7-  ij-  i9-  3/,S 

2S38 

93S2 

8563 

8903 

70, 

704 

78, 

1 

,.     8.  as.  13,4 

28;) 

9400 

8(108 

3923 

7'3 

70; 

793 

M.     3.  56.  49,4 

2867 

9-149 

80^2 

8943 

716 

7" 

797 

.s.  31.  3i.  15,3 

3832 

9497 

8697 

39^3 

720 

7'4 

801 

>4.  IS-  St-     ',3 

2897 

9S4' 

874, 

8983 

723 

718 

805 

(6.  10.  32.  37,2 

3911 

9S94 

8785 

4004 

727 

733 

80, 

18.    4-  SI-  >3,i 

3926 

9643 

S830 

9024 

73' 

72s 

813 

l»  JS.  19.  49." 
»i.  17.  48.  3s,o 

3941 

,691 

S^'J 

4044 

734 

729 

1'' 

3956 

9739 

89.8 

,064 

738 

733 

821 

^  It.  17.     1,0 

2970 

97«» 

8,63 

4085 

743 

736 

826 

%m.  •>  tt  3^9 

2985 

9836 

9007 

910J 

745 

740 

830 

^^^t^t 

3000 

988s 

9051 

4"25 

749 

744 

834 

30'S 

9933 

9096 

9'45 

7)3 

747 

838 

fl^^^^KU-  ti. 

J019 

9983 

9140 

4,65 

75' 

75' 

l''i 

^^^^^^«.  40.    a,7 

3044 

0030 

»'8; 

9186 

760 

755 

646 

i 

1 

n 

1 

1 

1 

11 

ii 

Ital 

^. 

■/7% 


riRST  SATELLITE    OF  JUPITER. 


««r 


TABLE  X.     Equations  arifing  from  the  action  of  Jupiter. 

Eq.at. 

Diff. 

Eq««. 

m,. 

E,u,,. 

Dir. 

U.       1. 

SiC. 

s.c. 

1660,0 

2-  57.7 

ti 

166b,  0 

3-  3 ',5 

3.  «s,. 

3,3 

.676,  0 

3-  33,3 

2,0 

3 

a-  S5'S 

1,6 

4 
6 

2.   5J.6 

1,6 

4 
6 

3-  «4,7 

3.   21,1 

3,6 

4 
6 

3-  38,3 

',4 

8 

3.  50,6 

8 

3-  .;,« 

3.4 
3.3 

3-  39,3 

°,9 

1661,0 

a.  49.S 

1669,0 

3.  I4,a 

1677,0 

3-  40,4 

3 

a-  49.3 

' 

3 

3-  10.9 

3.  40,8 

3.  4<;,a 

4 

3-    7,; 

6 
8 

3-  4yo" 
2.   50,3 

0.7 

6 

8 

3-     4.S 
3-     1,5 

3,0 

8 

3-  40,7 
J-  40,i 

O.S 
0,8 

1663,  0 

1,8 

1670.  0 

1678,  0 

3-  39,4 

2.  i6,6 

'.9 

4 

=-  Si." 

4 

'•  S4.7 

4 

J-  36,9 

6 
8 

a-  S7.S 
3-     o.i 

3,8 

8 

«•  i».7 
I.  SI,. 

1,6 

8 

3-  33,8 

'.7 
',9 

i66j,  0 

3,4 

1671,0 

»■  49,9 

1679,0 

3-  3',9 

3-  29.8 

3.     6,8 

2-  49,3 

',9 
',7 

3.   10,2 
3-   '3,9 

3-   '7,7 

3.7 
3,8 

4 
6 
8 

».  48,8 
"■  48,5 
1.  48,6 

0,3 

0,1 

0,3 
0,6 

4 
6 
8 

3-  =3.8 

1664,0 

3.  31,7 

3,7 

1673,  0 
3 

».  48,9 
>■  49,S 

1680,  0 

2 

J.  ai,9 

3.    20,» 
J.     18,9 

4 

3.  =8,9 
3-  33,4 

i-  35,9 

»•  !0,S 

4 

6 

•■  s'.e 

'.4 
",6 
3,0 

3-  17,7 

8 

3,4 
3,8 

8 

»■  S3,« 

3-  '6,7 

0,8 
0,7 

166s,  0 

3-  39,3 
3.  4',i 

1673,  0 

1.  J4,8 

2.  s6,8 

1681,  0 
3 

3-  "3,9 

3.  ■;,» 

t 

8 

3-  44,1 
3.  45,8 
3-  47.0 

1,6 
',» 

0,8 

4 
6 
8 

«.  i9,j 

2,3 

3,4 

4 
6 
8 

3-  'S,o 
3'  "S," 

0,0 
0,1 

1666,0 

J-  47,8 

'674,0 

3. 6,4 

3,6 

1682,  0 

3-  "5,3 

0.6 

3 

t 

8 

3.  48.0 
3-  47.8 
3-  47,1 
J.  46,3 

0,3 
0,6 

1,6 
2.1 

3.3 
3.6 

3.0 
3,1 

3 
4 
6 
8 

3-    9,0 
3.  11,9 

J.  ,4,8 
J.  17,8 

a.9 
2,9 
3.0 
3,0 
2,6 
2,7 

3,6 
3,4 
3,3 

6* 
S 

3-  -6,! 
3-  '7,0 
3.  .7,6 

0,6 

0,8 
i.1 

0.3 
0,1 

0,1 

- 

1667,  0 

I 

B 

3.  44^6 
3-  41,5 
3.  40,* 
3-  57.6 
3-  34.6 

1675,  0 

3 
4 
6 

3.  »o,8 
3.  a3,4 
3.  a6,, 
3-  38,7 
3.   JM 

1683,  0 
3 
4 
6 
8 

3-  '8,4 
3-  19.3 
3-  19,9 
3.  20,2 
3-20,3 

1668,0 

3-  3'.S 

1676,  0 

3-  33,3 

1684,0 

3.   20,1 
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TABLE   X.     Equations arifing  from  the .i<5tion  of  JujHtcr. 

1 

...... 

Equal.   1  DIff. 

TBA»!. 

Equ.t. 

Diff 

v.... 

Equat. 

DifF. 

i 

M.    s.        set. 

«.     .. 

\t.      a. 

i6B4,o 

3-  =<:.' 

1691,0      3.     8,1) 

1  700,  0    1     2.     44,0 

4 

3-   '9.? 
3-   ■*» 

1:1 

2  1   3-   13.9 
4  1  3.  'M 

4.9 
4.8 

2    1'..    42,4 

,        4  t  ='.  4'.ft 

0,8 
0,1 

1 

8 

3.     >7r7 

«  !  3,  aii,i 

4.1 

8 

2.  42,0 

0,9 

]; 

i68j,o 

J.   ,6,5 

.6^;,o      3.   3^; 

i;oi,o 

2.  42,9 

•,9 

3-   '-t.* 

2  1  3-   3"-H 

a. 

3.   44,8 

[i 

4 

4 

a-  47^4 

3,» 

3,8 

8 

3.   10,3 
3-     7.7 

2,6 

a.  7 

6 

8 

3-  44,8 
3.  4S,2 

3,4 

ft 

8 

2.   50,6 
=■   54.4 

i6Ei6,  0 

3-     5.0 

a.9 

1694,  0 

3-  5'.o 

1701,0 

a.   58,4 

4,S 

4 

4 

4 

2.  5=.6 

6 

6 

3.   13,6 

8 

3.3 

8 

3'  5t,J 

0,2 

8 

3-   -8,9 

1687,  0 

9 

4 
6 
8 

s.  +9,a 
»■  45.8 
a.  4s,j 
=■  SShS 

3.4 
3.0 

3,6 

i6>jS,  0 

4 
6 

3-   3^7 
3-   SM 
3-   SS.3 

3'   S-.') 
J-   5^.3 

1,8 

1703,0 

4 
6 
8 

3-  >4,3 
i-  29,7 
3-   35,0 
3-  ..0,0 
3-  44,5 

S>4 
5.3 

5.0 
4,5 
3.« 

1688,  0 

=■   3J.9 

.696,  0 

3-  5c,S 

1 704,  0 

3-  48.} 

a 

s-   3't4 

3.  4''.= 

'^ 

3 

3.   S=,o 

II 

4 

1.  29,4 

4 

;■  4>,7 

4 

3-   55,' 

6 

2.  2  7,6 

6 

3    43.0 

6 

3-   57,5 

8 

2.  ^6,, 

6 

3.  4^=.' 

8 

3-   59,4 

.6b.j,  0 

1-  i;,i 

fi5 

,6,;,o 

3-   3V' 

4,0 

1 705,  0 

4.     0,4 

0,3 

4 

J.  :^,j 

0,6 

^ 

3.  =S,H 

4 

4-     0.7 

0,5 

6 

2.    2i,9 

6 

3.  2^,0 

b 

4.     o,a 

8 

1,6 

8 

3,   21,2 

1,8 

8  ;  3-  59.' 

1,4 

.6yo,  0 
4 

2.  28,6 
2.   ii,u 

3-   33.9 

'.4 
2,9 

2 
4 

3-   17,4 
3-   '3,1 
3-     8,9 

4.= 
4.3 

4,2 

i;o6,o 

2 
4 

3-  sr,7 

3-  5i'^ 
3-   53,4 

1,8 

6 

=■   37.^ 

'n 

(i 

3-     4,7 

6 

3-   50.5 

'* 

3.  40,K 

^' 

3.     0,9 

3-  47,5 

.69.,  c 

2-  44,9 

4,4 
4.7 
4.11 
4,9 

1699,  0 

2.   57,2 

1707,  0 

3    44,4 

26 

z-  4')!  3 
2.  54.0 

a 

4 

2.   54,1 

3,0 

3 
4 

3.  4',8 

3-   38,8 

3.0 
3.0 

3,0 

3,0 

6 
8 

2.  58,8 

3-     3.7 

6 
8 

2.  48,3 
2.  4S,9 

=')4 

8 

3.   35.8 
3.   32,8 

1691,0 

3.     8,9 

1  700,  Q 

2.  44,0 

.708,0 

3.  29,8 

^              - 
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TABLE  X,     Equations  arifing  from  the  action  of  Jupircr. 


! 


Equac. 

DifF. 

Eqaat. 

DifF. 

EqirjT. 

Dsfl. 

s 

YEARS. 

YEARS. 

YEARS. 

1 

«ftf.  ; 

M.    S. 

sec. 

M.      $. 

SEC 

0,2 

0,6 

T      •- 

M.       S. 

3-  59v^  ■ 

4-  2.4. 
4-     5»^ 
4.     7,9 

I  708,  0 

2 

t 

3.    29,^ 
3.    26,7 

3.    23,8 

3.    21,1 

I'' 
2,9  : 

2,7 
0  f\ 

1 7 16,  0 

2  1 

4  i 
6 

4-  23,5 
4-  23,3 
4-  =2,7 
4-  21,5 

1724,0 
2 

4 
6 

5"  i 

^•3 

' 

8 

3.    18,5 

2,0 

1 

8  ' 

4    ^9,« 

8  1  4.   10,2 

2,4 

',^ 

2,3 

1 709,  0 

3.    16,1 

2,1 

i7[7,o 

4.    18,3 

2,4 

1725,  0     4.   12,; 

1,6 

4 
6 

8 

3.    14,0 
3.     12,1 
3.    10,5 

3-     9,2 

^9 
.  r,6 

1,3 

r     ^ 

2 

4 
6 

8 

4-   i5?9 
4-   i3r2 
4.   10,4 

4-      /,3 

a.7 
2,8 

2.9 

2.9 

2 

4 
6 

8 

4-   M,» 

4-    i.v4 
4.    16,4 

4.    17,0 

1-3" 

1,0 

0,6 

^3 

0,2 

1 7 10,  0 

3.     7,9 

0,8 

1718,0 

4.      4,6 

3." 

1 726,  0 

4-   17,2 

0,1 

2 

3.     7,' 

0,2 
0,2 

2 

4-      1,5 

3,2 

3,4 
3,4 

2  .  4.   ^7,' 

7 

4 
6 

8 

3.     6,6 
3-     6,4 
3.     6,6 

8 

3,  58,3 
3-  5J,9 
3-  S»,5 

4 
6 

8 

4.   10,4 

4-  j';,2 

4-    15,9 

',3 

« 

0,6 

3,2 

^5 

• 

1711,0 
2 

4 
6 

8 

3-     7*2 
3.     8,3 
3-     9,7 
3-  ^1,7 
3-  139 

^4 
2,0 

2,2 
2,4 

1719,0 

2 

4 
6 

8 

3.  48,3 
3-  45,2 
3-  42,4 
3'  39,8 
3.  37,4 

3,^ 
2,8 

2,6 
2,4 
2,2 

1727,  0 

2 

4 
6 

8 

4.  12,4 

4.    ic,3 
4.     8,3 
4.     5,9 
4.     3,3 

.     ',9 
2,2 

2,f 

2,4 

2,4 

1712,0 

2 

4 
6 

3.   16,3 

3-  19,3 
3.  23,0 

3.  27,0 

3,0 

3i7 

4,0 

4,2 
4,3 

J  720,  0 
i 

4 
6 

3.  35,2 

3-  33,1 

3-  3»,5 
3.  30,1 

2,1  ^ 
1,6 

1,4 

1,0 

0,7 

1728,  0 

2 

4 
6 

4-     M 

3.  58,7 
3.  56,2 

3-  53,3 

2,4 
2,5 
2,9 

8 

3.  3*,2 

8 

3.  29,1 

8 

3.  50,6 

2,/ 

■ 

^»5 

1713,0 
2 

4 
6 

8 

3-  3S»5 
3.  40,1 

3-  44,7 
3-  49,3 
3.  53,8 

4,6 
4,6 
4,6 

4,5 
J  1 

' 

1721,0 

2 

4 
6 

8 

3.  28,4 
3.  28,6 
3.  28,8 
3-  29,3 
3-  30,3 

0,2 
0,2 

0,5 
1,0 

1,3 

1 729,  0 

2 

4 
6 

8 

3.  48,1 
3-  45,7 
3-  43,5 
3'  4',6 

3.  39,8 

1 

0,4 

a,a 

'.9 
1,8 

4,4 

^7 

1714,0 

3.  58,2 

4,5 
4,0 

3,7 

3,2 
2,9 

1722,  0 

3.  31,6 

1,8 

2,1 

0 

1730,0 

3.  3«,i 

T      ^ 

2 

4 

4.     2,7 
4.     6,7 

2 
4 

3.  33,4 
3-  35,5 

ft 
4 

3;  36,6 
3.  35,' 

^5 

^5 

1,3 
1,0 

o»7 

' 

6 
8 

4.  10,4 
4.  13,6 

6 
8 

3.  38,0 
3.  40,7 

2v^ 

2,7 
2,8 

6 

8 

1 

3-  33,8 
3.  32,8 

1715,0 

2 

4 
6 

8 

4.  i6,s 
4.  18,8 
4.  20,6 
4.  22,1 

4-  23,1 

2,3 

1,8 

',5 
1,0 

0,4 

1723,0 

4 
6 

8 

3.  43,5 
3.  46,6 

3-  49,7 

3-  52,9 
3.  56,1 

3W 
3,1 

3,2 
3,2 

1731,0 

2 

4 
6 

8 

3.  32,1 

3'  31,9 
3-  3»,7 

3.  31,7 
3.  32,0 

• 

0,2 
o,a 

0|0 

0,3 

0^    4 

3,2 

o>3 

i 

1 716,  0 

4-  23,5 

1724,0 

3-  59,3 

- 

1732,0 

• 

3-  32,3 

,' 

• 

1 

ir 


.1 
•  I 
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■ 
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TABLE    X.     Equatious  ftiifing  from  the  adtioa  of  Jupiler. 

,...,. 

Equat.   1  Dilf. 

Eqo«. 

Diir 

V..... 

Eq««. 

Diff. 

M.    s.         set. 

U.       E. 

SKC. 

M.        S. 

SBC. 

■684,0 

3-  =c.'        „  , 

.691,  0 

3.       8,9 

ro 

1  ;oo,  0 

2.    44,0 

4 

3>  '•;.? 

3.   1^2 

0:^ 

4 

3-   13.9 

3.  iM 

4.9 
4,8 

.        4      1.  4'.f> 

o,a 

3.    41.5 
2.    42,0 

e 

3-   '7-7 

o.y 

3.  3»,i 

4.U 
4.3 

8 

0,9 
'.9 

.68s,  0 

J.    ifi,j 

16^5,0 

3-  3-n 

ijoi.o 

3.  42,9 

3-    '4,6 

20 

2 

'd. 

2 

3.   44t« 

3.    12,6 

3 

a.  7 

4 

4 

6 
8 

3-   '0.3 
3-     7.7 

6 

3.  44.8 
1.  4a,  2 

3,4 
2,6 

ft 
8 

2.   50,6 
2-   S4»4 

^fi 

16B6,  0 

3-     S.o 

3.     2,1 

2,9 

.694,  0 

3.   51,0 
3-   S3.' 

2,. 

1?02,0 

3 

2.   SS,4 
3-     3.2 

4.8 

4 

a.  59,1 

4 

3-   54,7 

4 

3-     8,4 

2.  52.6 

S 

8 

3.   S6.D 

8 

3.   18,9 

1687,  0 
a 
4 

2.  49.1 
».  4S.8 
=•  42. J 

3i4 
hi 

1695,  0 

4 

3-   ifl,7 
3-   56,3 
3.   SS,3 

o'4 

'.4 
1,0 

1703,0 
4 

3-  34,3 
3-  29,7 
3-  35.0 

S.3 

8 

2-  39.5 

=■  5^•; 

\\o 

6 
8 

3-   Si.J 

6 

8 

J.  40,0 

4.5 

=.6 

3.« 

1688,  0 

2-   33.9 

.6,6,  0 

3-   5c,5 

' 

3-  48.1 

2 

>■   3 '.4 

3 

3-  4^^,= 

3.    S2.0 

4 

1.  29,+ 

4 

3-  4^.7 

3-   SS.' 

0 

3-  43.° 

6 

3-   ?7,S 

8 

2.   26,, 

S 

8 

3.  4°.' 

8 

3-  59.4 

0.3 
0,0 

i6By,  0 
4 

'697-  ° 

3.   3M 
3-   3;/> 

3.  2S,8 

4,0 
3.K 

4 

4.     0,4 
4.     0,7 
4-     o»7 

6 

1.  i!;,9 

2.  2;,o 

1,6 

8 

3.    2,-,0 
3.     2  1,2 

3.S 
1.8 

8 

4.     0,2 
3-   59.' 

'.4 

1690,  0 

2.  2a,6 

2,4 
2'9 

■  69P,  0 

3-   '7.4 

4.2 
4.3 

4,2 

J  ;o6,  0 

3-   S7>7 

4 

2..  31,0 
2-  33.y 

4 

S:  '^;J 

4 

3-  Si»9 
3-   53,4 

2,9 

2.  3  7.^ 

io 

3-    4.7 

3-   50.5 

2.  40,K 

4t' 

3.     0,9 

3-  47.5 

' 

.69.,  c 

3-  44.y 

4.4 
4.7 
4,8, 
4.9 

1699,  0 

2.  57,2 

1 707,  0 

3    44<4 

3 

3.  49.3 

4 

3.  54,1 
3.  ji.i 

3,0 

2 
4 

3.  4'.8 
3-  38.8 

3.0 

b 

8 

a.  58,8 
3.     3.7 

6 
8 

2.  48,3 
»■  4S.9 

2.4 

8 

3.   35.8 
3-   3^,8 

3.0 
3>» 

1692,0 

3.     8,9 

I  700,  0 

2.  44,0 

.708.0 

3.  29,9 
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TABLE  X,     Equations  arifing  from  the  action  of  Jupiter. 


TEARS. 

1 708,  O 

4 
() 

8 


1 709,  o 


4 
6 

8 


1 7 10,  o 


4 
6 

8 


1711,  o 

2 

4 
6 

8 


1712,0 
2 

4 
6 

8 


1713,0 
2 

4 
6 

8 


1714,0 
2 

4 
6 

8 


1715,0 

4 
6 

8 


Cquac. 


\c.  s. 


1 716,  o 


3 

4 
4 
4 


4 
4 


A 


29,8  ! 

26,7 

23,8 

21,1 

i8,s 


16, 1 
14,0 
12,1 
10,3 

9»- 


7,9 

7i' 
6,6 

6,4 
6,6 


7»2 

8,3 

9»7 

11,7 

'39 


16,3 

^9,3 
23,0 

27,0 
3*,2 


3  So 
40,1 

44>7 
49»3 
53,8 


58,2 

2,7 

6,7 
10,4 

13,6 


16,5 
18,8 
20,6 
22,1 
23,1 


*3,S 


Diff. 


sec. 

2,9 

/^  «• 


2,6  i 
2,4 


2,1 


1,6 
1,3 

1,3 
0,8 

0,2 
0,2 

0,6 


h^ 


2,0 

2,2 

2,4 

3,0 

3,7 

4,0 

4,2 

4,3 

4,6 
4,6 
4,6 

4,5 
4,4 

4,5 
4,0 

3,7 

2,9 

2,3 
1,8 

^5 
1,0 

o»4 


YEARS. 


Eqast. 


vn  •         9  • 


1717,0 


4 

2  4 
4  !  4 
6  I  4 

8)4 


1718,0 

2 

4 
6 

8 


4 
4 
3 

3 


i7»9,  o 

2 

4 
6 

8 


1 720,  o 
i 

4 
6 

8 


1721,  o 

2 

4 
6 

8 


1722,  o 

2 

4 
6 

8!  3 


3 
3 
3' 
3- 
3- 


3' 
3 
3 
3 


1723,0 


4 
6 

8  I 


1724,0 


4,6 

5^,3 
5-1,9 
5 ',5 


48,3 

45,2 

42,4 
39^8 

37,4 


35,2 

33,1 

3»,5 
30,  r 

29,1 


2S,4 
28,6 
28,8 

29,3 
30,3 


31,6 

33,4 

3  5,5 
38,0 

40,7 


43,5 
46,6 

49,7 

52,9 
56,1 


59,3 


1716,  o  I  4.  23,5 

2  I  4-  23,3 

4  I  4.  22,7 

6  4.  21,^ 

8  ■  4    19,8 


DifF. 

SEC 

0,2 

0,6 
1.2 

I, 


18,3 
15.9 

10.4 


,/ 


I 


,."» 


2,4 

2,7 
2,8 

2,9 
2,9 

3,1 

3,2 

3,4 
3,4 

3r- 

3,' 
2,8 

2,6 
2,4 
2,2 

1,6 

^4 

1,0 

0,7 

0,2 
0,2 

o»5 
1,0 

1,3 

1,8 

2,1 

2,^ 

2.7 
2,8 

3,1 
3,2 
3,2 

3,2 


YEARS 


1724,0 
2 

4 
6 

8 


EilM-/.        l);f|.   i 


4 

4 

4 

4 


1 726,  O 


1  *"»  "••   O 


4 
6 

8 


1728,  0 
2 

4 
6 

8 


1 729,  o 

2 

4 
6 

8 


1730,0 

ft 

4 
6 


1731,0 


6 

8 


1732,0 


2  .  4 

4  .  4 

6  4 

8  4 


2  :  4 

4!  4 

6      + 
8      4 


4 

4 
4 
4 


4 
3 
3 
3 
3 


S.  ♦'K<i.    . 


5,.^ 

7'9 

10,2 


^2,5 
14,1 

iv4 
1^,4 
i;,o 


17,2 

J  7, 1 
10,4 

15,2 
I5i9 


I 


ic 


,5 
8,3 
5,9 
3,3 


M 

58,7 
56,2 

53,3 
50,6 


48,1 

45,7 

43,5 
41,6 

39,8 


38,1 
36,6 

35,' 
33,8 
32,8 


32,1 

31,9 
3', 7 

3ii7 
32,0 


3-  32,3 


3" 

2-3 

-•5 
1,6 

1-3 

1,0 

0,6 
0,2 
0,1 

',- 
1,3 

1,5 

^9 

2,2 

2,f 
2,4 

2,4 

2,4 

2,5 
2,9 
/>    ». 

-,/ 

-',!> 

2,4 
2,2 

'»9 

1,8 

^7 

'jS 

^5 
1,3 
1,0 

0,7 
0,2 

0|0 

0,0 
o,3 

0,3 


It 


;l 
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4» 

i 
f 
I 

•  1. 
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M 
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TABLE   X.     Equations  arifing  from  the  aftion  of  Jupiter. 

yiARi. 

E,«.t. 

Diir. 

V,.... 

Eq..... 

Diff. 

...... 

Equat. 

Drff. 

3-  32i3 

M.       t. 

JEC. 

M,      J. 

itc. 

1740,0 

3-   S2.» 

0,4 

0,3 

.648,  0 

a.   50,7 

4 

3-  32.9 
3-  33,9 

1,0 

4 

3.   S..8 
3-  S'.i 

3 
4 

3.  48,4 
2.  46.5 

',9 

3-  35." 

3-   S'.4 

0 

2.  45.3 

3-  36.3 

IJ 

3.   S'.6 

' 

2-  44,5 

0,3 

,   '733.  o 

3.  38,0 

1741,0 

3-  Si,9 

0,5 

1749.0 

2.  44.3 

3-  39.; 

1- 

2 

3-   ia,4 

3 

2-  44-9 

'' 

4 

3.  41,0 

4 

3-   S3.0 

4 

3.  46,0 

'.9 

8 

3-  44.! 

2,0 

U 

3-   S4,7 

0,8 

8 

3.   50,3 

3.0 
3.7 

3.  4'>,« 

3 

3.  4».6 
J.  50,8 
3-  S".9 

3-   S6,4 

a.   i7,o 

6 

2,1 

6 

3-   S7,4 

J-    S»,3 

o,a 

o,S 

t 

3-     5.8 

4,6 

B 

J-  5i.o 

3,0 

1,8 

3-   58.7 

3.  10,9 

5,3 
5,9 

2 

3-  S7.0 
3.  58.8 

1743.  0 

3-   59,0 
3-   59.3 

0,3 

'75'.  0 

3 

3-   '6,2 

3.    21,1 

. 

4 
6 

t  ::t 

'.4 

4 
6 

3-   59,' 
3-   58,7 

0,4 
0,6 

0,8 

4 
6 

3-  27,9 
3-   33,8 

5.9 

8 

4.    2,9 

' 

3-   S8.. 

8 

3'   39.6 

5.q 

,736,0 

4.    4.0 

1744,0 

3-  S7.J 

1753,0 

3-  45.5 

2 
4 
6 
8 

4-     5.0 
4.     S.6 
4.     6,0 
4.     6,2 

0.6  ■ 

0,4 
0,1 
o,a 

3 
4 
6 
S 

3-  56,0 
3-  54,2 

3.  52,0 
3'   49.7 

1,8 

3,3 

2,3 

4 
6 

8 

3-  5',S 
J-  56,9 
4.     1,9 

4-  6,7 

S'4 

£? 

4,3 

■737,0 
4 

4.     6,0 

4-     5.6 
4.     4.9 

0.4 
0.7 

'?45,  0 

4 

3-  47,4 
3-  44,2 
3-  40.5 

3,2 

3,7 

'753,  0 
4 

4.   11,0 
4-   14,9 
4.   :8,3 

3,9 

3,3 

4.     4i' 

3-  36,9 

4.  21,0 

4-     3.4 

1,0 

3-  33,' 

3.8 

8 

4.  23.3 

1,8 

.;38,o 

4.     a,2 

•  746,0 

3-  29,3 

'754.  0 

4.  2,,. 

4.  26,2 

4 

3-   !<J.7 

i,a 

♦ 

J.   30,6 

6 

3-   I^.S 

3.   16,4 

6 

6 

3-  sr.4 

'■' 

B 

3-   12,3 

8 

4.  26,8 

0.8 

'759.  0 

3-   5(^.3 

1747.0 

3-     8,3 

4.1 
3.9 
3,4 

3,3 

'755.0 

4.  26,0 

3-   55.1 

' 

a 

3-     4,2 

4.  34,9 

'' 

i 

8 

3.   54.1 
3-   ?3.4 
3-   i-.7 

0.8 

0.7 
0,5 

1 

8 

3-    0,3 

2.     56,9 

2.  53,6 

8 

4.   33,2 
4.   21,1 
4.    .8, J 

2,8: 

1740,0 

3-   5=.= 

'748,  0 

1.  S0.7 

-756,0 

4-   '5,7 

1^ 
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TABLE  X.     Equations  arifing  from  the  aftion  of  Jupiter. 

■>     ■^-   -             ^ 

• 

YBARS. 

Equat. 

M,       S. 

DifF. 

1 

YIARa. 

Equat. 

DifF. 

YEAR5, 

^     —  ■  - 
Equat 

DifF. 

1 

; 

1 

SEC. 

M.       i. 

4-  14,3 
4-   17,2 

4-  19,4 
4.  20,9 

4.  21,8 

SEC. 

M.      s. 

1    SIC. 

1736,0 
2 

4 

6 

8 

4-  15,7 
4.  12,2 

4.     8,6 

4.  4,8 
4.     0,7 

3,5 
3,6 

3,8 
4,1 

4,3 

4,6 
4,8 
4^ 

4,9 

5,0 
4,9 
4,8 
4,4 

4,0 

3,5 

3,1 
2,4 

2,0 

ii4 

0,6 
o,x 

0,7 
1,6 

2,3 

3,3 

4*0 

4,6 
5,1 

5,3 

S.5 

s/> 

S.6 
5.8 

S.7 

5.5 
5»» 
4.4 
4.« 

3.4 

1 764, 0 

2 

4 
6 

8 

2,9. 
2,2 

^5 

0,9 

0,2 

0,4 
1,0 

1,4 
h7 

2,2 

2,4 
2,8 

2,9 
3,1 

3,3 

3,0 
3,3 

3,2 
3,2 

3,  J 

3,1 

2,9 
2,6 

2,5 
2,5 

2,4 
2,1 
1,8 

1,4 

1,2 

0,6 

0,4 
0,1 

0,4 

0,8 

',5 
2,0 

2,5 
2,8 

3,4 

1772,0 
2 

4 
6 

8 

'  3-  35,0 
3.  38,6 

3-  42,5 
3.  46,6 

3.  51,0 

3,6 

3,9 
4,1 
4t4 

4,9 

4,8 
4,7 
4,5 
4,5 

4,3 

4,0 

3,5 
3,1 
2,8 

2,4 
1,6 

0,6 
0,2 

0,1 

0,7 
0,9 

^3 
hS 

2,2 

2,3 
2,6 

2,8 
3,0 

3,1 

3,2 

3,4 
3,0 

3,» 

2,9 

2,7 
2,7 
2,5 

2,4 

1757,0 
2 

4 
6 

8 

3-  56,4 
3-  5^9 
3-  47,3 
3-  42,5 
3-  37,6 

1 765,  0 

2 

4 
6 

8 

4.  22,0 
4.  21,6 
4.  20,6 
4.   19,2 

4-  17,5 

1773,0 
2 

4 
6 

8 

3-  55,9 

4-  0,7 

4.     5,4 
4-     9,9 
4-  14,4 

1758,0 
2 

4 
6 

8 

3.  32,7 
3-  27,7 
3.  22,8 
3.  18,0 
3.  13,6 

1 766,  0 
2 

4 
6 

8 

4-  15,3 
4.  12,9 

4.  10,1 

4.     7,2 

4-    4,1 

^774,0 

2 

4 
6 

8 

4.  18,7 

4.   22,7 

4.  26,2 
4-  29,3 
4.  32,1 

1759,0 
2 

4 
6 

8 

3.  9,6 
3.  6,1 
3-  3,0 
3.  0,6 
2.  58,6 

1767,0 

8 

4.  0,8 
3.  57,8 
3-  54,5 
3.  51,3 
3.  48,1 

i775>o 
2 

4 
6 

8 

4-  34,5 
4.  36,1 

4.  37,2 
4.  37,8 
4.  38,0 

1 760,  0 

2 

4 
6 

8 

2.  57,2 
2.  56,6 

2.  56,7 

2.  57,4 
2.  59,0 

1 768,  0 
2 

4 
6 

8 

3-  45,0 
3-  4i,9 
3-  39,0 
3-  36,4 
3-  33,9 

1776,0 
2 

4 
6 

8 

4.  37,9 
4.  37,2 

4-  36,3 
4-  35,0. 
4-  33,5 

1761,  0 
2 

4 
6 

8 

3-  1,3 
3.     4,6 

3.     8,6 

3-.  13,2 

3,  18,3 

1769,0 
2 

4 
6 

8 

3-  31,4 
3.  29,0 

3.  26,9 

3.  25,1 

3.  23,7 

1777,0 
2 

4 
6 

8 

4-  31,3 
4.  29,0 

4.  26,4 

4.  23,6 

4.   20,'6 

1762,0 

2 

4 
6 

8 

3.  23,6 
3.  29,1 

3-  34,7 

3.  40,3 
3.  46,1 

1770,0 
2 

4 
6 

8 

3-  22,5 
3.  21,9 
3-  21,5 
3.  21,6 
3.  22,0 

1778,0 
2 

4 
6 
8 

4-  17,5 

4-  i4»3 
4.  10,9 

4-     7,9 
4.     4f8 

1763,0 

2 

4 
6 

8 

3.  5^,8 

3-  57,3 

4.  2,4 

4.    6,8 

4-  10,9 

1771,0 
2 

4 
6 

8 

3.  22,8 
3-  24,3 
3.  26,3 
3.  28,8 
3.  31,6 

1779,  0 
2 

4 
6 

4-     1,9 
3.  59,2 
3.  5^5 
3-  54,0 
3.  51,6 

1764,0 

4-  14^3 

1772,0 

3-  35jO 

1 780,  0 

3-  49,7 

^9                ; 

1 

• 

• 

1 

'    t 
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■  36.8 
•  44i6 


■   34,3 


■  S9>3 

Sa'9 

.  46,0 


38300 
2S400 


38600 
28700 
38800 
36900 


39000 

39100 
39300 
39400 


29500 
39600 
39700 

39800 

30000 
30100 

30J00 
30400 

30500 

30600 
30700 
30800 
joqoo 

31000 


31500 

31600 
31700 
}i8oo 
31900 
32000 


Equation  A. 


51.  46,0 
S«.  38,5 

51.  30,3 


SO-  SO-4 
50.  38,7 
50.  36,5 


49.     0,3 


48.  43.7 
48.  26,5 
48.  8,9 
47-  50.7 
47.  3.,8 

47.    11,3 

46.   5J,3 

46.  3i,a 
46.  10,6 
45. 48,8 


43-  5^.7 

43-  27.8 
43.  2,6 
42.  36,8 
41.  10,7 
4'-  44.' 

41.  16,9 
40.  49.4 

40.    31.4 

39-  S»,9 
39.  23,9 
38-  54.7 


19,6 


Arg.  A, 


32500 
32600 
31700 


33000 
33100 

33300 
33300 
33400 


33600 

33700 
33800 
33930 

34000 
34100 
34300 
34300 
34400 

34500 
34600 
34700 
34800 
34900 

35000 
35100 
35200 
3S30O 
35400 

35500 
35600 
35700 
35800 
35900 
36000 
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TABLE    Xir.     E<ipATioN  C. 

Squat.  C. 

Diff. 

Equat.C. 

Diff. 

Equii.  C. 

Dift". 

Arg.  C. 

Arg.  C. 

Arg.  C. 

M.      S. 

aec. 

M.      S. 

SEC. 

M.      s. 

!EC. 

o 

6.  43,7 

6700 

0.  47,6 

lOO 

3 

2. 

i4,b 
50,0 

34,6 

3600 

6 

52,4 
58,3 

S,9 
3,8 

6K00 
6900 

1.  i9;3 

'/,3 

300 

2 

36,2 

32,6 

3700 

',' 

0,3 
3,0 

6,2 

10,0 
11,3 
■4,8 

7000 

1.  38.6 

400 

2 

1,f> 

3S00 

7 

0,8 

7100 

'■  59,9 

32,9 
34,1 
35,0 
35,4 

500 

' 

4^)4 

' 

3900 

72QO 

600 

0 

32,9 

50.9 

17,2 
14,8 

4000 
41C0 
4300 

6 
6 

.6 

5. ,6 
41,6 
30,3 

7300 
7400 
7500 

3.  46,9 
3.  .1,9 
3-   37-3 

900 

0 

39.C 
=9.4 

10,2 
6.3 

4500 
4400 

;i;? 

'7,4 

7600 
7700 

4.      3,7 
4-  37.7 

1100 

0 

aj.' 

4500 

38,6 

7800 

4-   S=.o 

'9t9 

4600 

17,2 

7900 

5-  '5.' 

1300 

0 

.9,8 

3,3 

6.J 

4700 

^4,' 

34,2 

8000 

5-   3M 

19,6 

:6,6 
'4,8 

1400 

u 

»3.o 

4800 

30,0 

8joo 

5-   57.0 

:i^ 

0 

a9'3 
39i3 

4900 
Sooo 

5'^ 

39.6 

=5,4 

8300 

8300 

6.   n,6 
6.  28,4 

1700 

° 

SO.« 

'4,8 

5100 

14,2 

8400 

6.   39,9 

.«oo 

I 

<i,b 

5200 

49,3 

8500 

6.  49,9 

2^0 

' 

4.|8 

1 9^6 

32,3 

S300 
5400 

2i,o 

33,0 

8700 

6.  56,3 
6.  59,4 

3.3 

3  100 

2 

4ti 

33,1 

5500 

40,6 

6-  59,3 
6.  56,. 

2200 

3 

27,2 

=4,3 

5600 

8900 

2300 

a 

S'.S 

5700 

3.7 

■4,8 

9000 

6.  49,8 

2+00 

1 

,b,, 

5800 

u 

4a.9 

1     9100 

6.  39,6 

25CO 

H 

4'.9 

3S.4 

5900 

37,6 

6,3 

,     9200 

'4I8 

4 

7.3 

25,0 

6000 

" 

1     9300 

6.   13,5 

6100 

0 

21,4 

s-  56,3 

2B00 

4 

';6i4 

"io 

6200 

0 

1H.4 

0,3 

9500 

5-  36,8 

2900 

^ 

6300 

u 

.8,1 

9600 

5-  '5,6 

21,3 

2,8 
5,9 

22,6 
31,8 

3000 

S 

40,6 

'9)i 

6400 

0 

30,9 

9700 

4-  S3,o 

3100 

6500 

9800 

34,6 

3300 

b 

'7.' 

•4,S 

6600 

0 

3t.,S 

9900 

4-     4,6 

3300 

6 

3. ,6 

11,1 

6700 

0.  47.6 

II,' 

1 0000 

3-  39,6 

3400 

6    4».? 

15* 
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TABLE  XilF.  EQ.UATION  F.  and  G 

*   • 

A           V^           1   ^> 

Eq.F. 

Rq  G. 

Arg.  F.  and  G 

• 

Eq  F. 

F.q.  G. 

Arg.  F. 

andG. 

Eq.F. 

Eq.  G. 

' 

Arg.  F.  and  G. 

SEC. 

SBC. 

SBC. 

SEC. 

sec. 

SEC. 

250 

250 

0,0 

0,0 

420 

80 

S,8 

1,9 

590 

910 

17,0 

S.7 

260 

240 

0,1 

0,0 

430 

70 

6,4 

2,1 

600 

900 

17,6 

5.8 

270 

230 

0,1 

0,1 

440 

60 

7,0 

2,3 

610 

890 

18,2 

6,0 

280 

220 

o»3 

0,1 

450 

SO 

1^1 

2,6 

820 

880 

18,7 

6,4 

290 

210 

o»4 

0,1 

460 

40 

«,4 

2,8 

630 

870 

19,2 

6,3 

300 

200 

0,6 

0,2 

470 

30 

9,0 

3,0 

640 

860 

19,6 

6.5 

- 

310 

190 

0,8 

0,3 

480 

20 

9,7 

3,2 

650 

850 

20y0 

6,7 

320 

180 

I.I 

0,4 

490 

10 

10,4 

3,S  ^ 

660 

840 

20,4 

6,8 

330 

170 

i»4 

o,S 

500 

0 

ii,i 

3,7 

670 

830 

20,8 

6,9 

-: 

340 

160 

1.8 

0,6 

510 

990 

11,8 

3,9 

680 

820 

21,1 

7.0 

350 

150 

2,2 

0,7 

520 

980 

12,5 

4,2 

690 

810 

21,4 

7.1 

360 

140 

2,6 

0,9 

S30 

970 

13,2 

4,4 

700 

800 

21,6 

7.a 

370 

130 

3»o 

1,1 

540 

960 

13,8 

4,6 

710 

700 
780 

21,8 

7,3 

380 

120 

3,S 

1,2 

5  SO 

950 

14,5 

4,8 

720 

21,9 

7.3 

390 

no 

4,0 

1,4 

560 

940 

15,2 

S,i 

■  730 

770 

22,0 

7.3 

- 

400 

xoo 

4,6 

1,6 

570 

930 

15,8 

5,3 

740 

760 

22,1 

7.4 

- 

410 

To 

S»a 

1,7 

580 

920 

16,4 

i^i 

IV^ 

750 

22,2 

7.4 

420 

5,8 

1,9 

590 

910 

17,0 

5,7 

TABLE  Xr 

/.   Reduction. 

Ar^.H. 

Red. 

DifF. 

Arg.  H. 

Red. 

Diff. 

Aig 

.H. 

Red. 

Diff. 

SBC. 

SEC. 

SBC. 

SBC. 

8BC. 

SBC. 

0 

5000 

23.4 

2,9 

2,9 
2.8 

1700 

6700 

3,6 

1,7 
2.  0 

3400 

8400 

44,6 

T  ¥ 

ICX) 

5100 

20,5 

1800 

6800 

S,3 

3500 

8500 

4S,7 

0,8 

0,3 

200 

5200 

17,6 

1900 

6900 

7,3 

2.  J 

3600 

8600 

46,5 

300 

5300 

14,8 

2.7 

2000 

7000 

9,6 

3700 

8700 

46,8 

0,0 

400 

5400 

12,1 

n     r* 

2100 

7100 

12,1 

A   •* 

3800 

8800 

46,8^ 

t^   <• 

500 

5500 

9,6 

^,5 

2,3 
2.0 

2200 

7200 

14,8 

*,7 
2  8 

3900 

8900 

46,5 

.0,3 

0  8 

600 

5600 

1^1 

2300 

7300 

17,6 

*,9 

4000 

9000 

45,7 

I.^  I 

700 

5700 

5»3 

1,7 
i»4 

0,8 

2400 

7400 

20,5 

4100 

9100 

44,6 

*>* 

800 

900 

1000 

5800 
5900 
6000 

3»6 
2,2 

2500 
2600 
2700 

7500 
7600 
7700 

23,4 
26,3 

29,2 

2,9 

2,9 
2,9 

2  8 

4200 
4300 
4400 

9200 
9300 
9400 

43,2 
4^5 
39,5 

1.4 

1.7 
2,0 

2.3 

IIOO 

6icx> 

0,3 

0,3 

0.0 

2800 

7800 

32,0 

f%     •* 

4500 

9500 

37,2 

1200 

6200 

0,0 

2900 

7900 

34,7 

2,7 

2,S 

2,3 

1  n 

4600 

9600 

34,7 

2,5 

2,7 
2,8 

* 

1300 

6300 

0,0 

0,3 

o»8 

3000 

8000 

37,a 

4700 

9700 

32,0 

.  • 

1400 

6400 

o»3 

3100 

8100 

39,S 

4800 

9800 

29,2 

1500 

6500 

1,1 

1,4 

3200 

8200 

4i,S 

1,7 
1,4 

4900 

9900 

26,3 

2,9 
2,9 

1600 
1700 

6600 
6700 

2.2 
3,6 

3300 
3400 

8300 
8400 

43,a 
44,6 

5000 

1 0000 

23>4 

• 

• 
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TABLE   XV*     Semi-durations. 


AaCUMENT  H. 

ArG¥MINT  H. 

Semi-duration. 

DifF. 

N 

H.  U.  .  S. 

SBC* 

o 

lOO 
200 

5000 

4900 

4800 

5000 
5100 
5200 

0 
9900 
9800 

I.  7,  34,2 

'•  7-  33,2 
I.  7.  30,4 

1,0 
2,8 

4,9 

6,6 

8,3 

10,0 

11,4 
12,6 

13,9 
14,6 
15,4 

i5i7 

16,0 
16,0 

^5,5 
15,1 

I4>2 

13,2 

11,9 
10,4 

8,8 

7,0 
5,1 

3,0 
1,1 

100 
100 
100 

300 
400 
500 

4700 

4600 

4500 

5300 
5400 
5500 

9700 
9600 

9500 

I-  7.  25,s 
I.  7.  18,9 

I.  7.  10,6 

100 

99 
99 

• 

600 
700 

800 

4400 

4300 

4200 

5600 

5700 

5800 

9400 
9300 
9200 

I.  7-  0,6 
I.  -6.  49,2 
I.  6.  36,6 

98 

97 
96 

900 

1000 
1 100 

4100 
4000 

3900 

S900 

6000 
6100 

9100 
9000 
8900 

I.  6.  22,7 
I.  6.  8,1 

I-  5-  52,7 

95 
94 
93 

1200 
1300 
1400 

3800 

3700 

3600 

6200 

.  6300 

6400 

8800 
8700 

8600 

I.  S'  37,0 

I.  5.  2J,0 

1.  s.  s,o 

92 

9' 
90 

1500 
1600 
1700 

3500 
3400 

3300 

6560 
6600 
6700 

8foo 
8400 
8300 

I.  4.  49,s 
I.  4.  34,4 
I.  4.  20,2 

88 

87 
86 

, 

1800 
1900 
2000 

3200 
3100 
3000 

6800 

6900 
7000 

8200 
810a 
8000 

I.  4.  7,0 

I.  3-  55,1 
I.  3.  44,7 

^5 
84 

83 

► 

• 

2100 
2200 
2300 

'  2900 

2800 

2700 

7100 
7200 

.  7300 

7900 

7800 

7700 

I-  3.  35,9 
I.  3.  28,9 

I.  3.  23,8 

82 
81 
81 

2400 
2500 

2600 
250a 

7400 
7500  * 

7600 

7500 

I,  3.  20,8 
I.  3-  19,7 

8x 
8x 

I 


I 


i6o 
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TABLE  XVI.     The  conreaion  of  the  Secni -durations. 


ttm 


Arguments  C  and  N. 


o 

lOO 

aoo 


300 
400 
500 


600 
700 
800 


900 
1000 
zioo 


1300 
1300 
1400 


1500 
1600 
1700 


1800 
1900 
2000 


AIOO 

2200 

2300 

2400 
2500 


Argumbmt  C. 


N. 
100 


SIC. 


95 


5000 
4000 
4800 


4700 
4600 
4500 


4400 
4300 
4200 


5000 
5100 
5200 


5300 
5400 
5500 


4100 
4000 
3900 


3800 
3700 
3600 


5600 
5700 
5800 


o 
9900 
9800 


9700 
9600 
9500 


0,0 
0,2 

Oy6 


SIC, 


1,4 
a,3 
3,6 


5900 
6000 
6100 


9400 
9300 
9200 


3500 
3400 
3300 


3200 
3100 
3000 


6200 
6300 
6400 


6500 
6600 
6700 


2900 
2800 
2700 

2600 
2500 


6800 
6900 
7000 


7100 
7200 
7300 

7400 
7500 


9100 
9000 
8900 


8800 
8700 
8600 


6,7 
8,6 


0,9 


2,2 

3,1 
4t3 


10,6 
12,8 
15,0 


8500 
8400 
8300 


17,3 
19,6 

21,8 


24,0 
26,2 
28,2 


5,6 
7,3 
9,1 


N. 
90 


SEC, 


',9 

2,0 

a,4 


3*9 
5,0 


ix,o 

i3,» 
«5,» 


»7,4 

19,1 
21,6 


6,4 
9,5 


",4 
13,3 
1 5,3 


N.    I    N. 


85 


SBC. 


2,6 

3»i 


3,8 
4,6 

$.6 


8200 
8100 
8000 


7900 
7800 
7700 

76cx> 
7500 


30,1 
31,8 

33,a 


34,5 

35,4 
36,2 

36,6 
36,8 


^3,7 
25,8 

^7^7 


»9,5 
31,2 

3a,S 


33,7 
34,6 

35,3 

35,6 
35,9 


17,4 
'9,5 
ai,5 


^3,5 

»5,4 
27,2 


6,9 
8,2 

9,9 


",7 
13,6 


28,8 

30,3 
31,8 


3a,Q 
33,8 
34,4 

34,8 
34,9 


»7,5 
'9,4 

21,3 


23,2 

a5,« 
26,8 


28,6 

^9,7 
3i,a 


32,2 
33,1 
33,7 

33>9 
34.* 


80 


SBC. 


3.7 
3,8 

4,* 


4,8 

5,5 
6,5 


7,7 
xo,6 


12,1 

13,9 
'5,7 


'7,5 

i9i4 
21,1 


22,9 

a4t7 
26,2 


27,8 
29,2 
30,2 


3h$ 
32,0 

32,6 

3*,9 
33,' 


•  •- 


C    »6i    3 


»    tmi    i>  I  ■  <  I  I  I  ' 


•l^-l"^"»'«^™i"W" 


^^ 


•    -  • 
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TABLE  XVII. 

Epocks  of  the  mean  Cunjunftions  of  the  fecond  Satellite 

of  Jupiter, 

with  the  Arguments  of  the  Equations. 

V. 

.... 

Mean  Conjunfl. 

A 

S 

B 

c 

D 

D.     B.      M.         )- 

h. 

lOOO 

0.     3.   5j.  37,9 

32247 

510; 

3373 

84  73 

724 

1661 

..     4.  36.   51,1 

3;2h-9 

5137 

2550 

7654 

80 1 

1663 

3.     6.  30.     6,4 

02331 

S'49 

1728 

6837 

878 

.563 

3.     8.     3.  ao,6 

05373 

5172 

0904 

60.9 

955 

B. 

.664 

3.     9.  46.  34,8 

oli4'4 

5 '94 

008. 

5301 

033 

1665 

0.  53.   u.  ss,3 

.1436 

5119 

9.68 

9344 

108 

1666 

..  23. 55.  9,5 

.4468 

5141 

8344 

8528 

.85 

1667 

J.    I.  38.  23,7 

17510 

5161 

7s23 

7709 

363 

B. 

1668 

3-     3-  a'-   37.9 

20551 

5.86 

6700 

689. 

339 

.669 

0.   15.  46.   58,4 

33563 

S.'.2 

S790 

1033 

415 

1670 

1.   17.  30.   13,6 

26606 

S1J3 

4969 

0314 

49» 

.67. 

3.   ,9.   13.  36.8 

39647 

S'SS 

4'46 

9397 

IS 

B. 

167a 

3,  20.   56.  41,1 

J3689 

5'77 

3324 

8579 

1673 

0.  9.    22.        ,,S 

1.  I..     5.  .j.i 

35700 

5.02 

2412 

3721 

721 

1674 

03743 

5124 

.^88 

.903 

799 

1675 

a.   12.  48.  30,0 

05784 

S'47 

0765 

1086 

876 

B. 

.676 

a.  14.  3'-  44ta 

0882s 

5.69 

9941 

oa6g 

953 

1677 

0.     3.  57-     4,7 

>,8j7 

5094 

9019 

44'" 

Zl 

1678 

1.     4.  40.   i«,9 

14880 

5. .6 

8207 

3593 

1679 

2.     6.  33.  33,1 

17933 

S'38 

7JB4 

^775 

,s, 

B. 

.680 

s.     8.     6.  47,3 

30964 

5160 

6563 

■9S8 

360 

1681 

3-     9-  SO-     ''S 

24005 

5.83 

574° 

1140 

!3? 

1662 

0.  33.  ij.  22,0 

37017 

5.08 

4^28 

5282 

4'3 

1683 

1.  33.  58.  36,3 

30059 

5.30 

4006 

4464 

490 

B. 

1684 

2.     ..  4..  50,5 

33101 

5.52 

3'b3 

3646 

S67 

~69s 

3-     3-  as-     4,7 

00142 

S'74 

236. 

3S29 

l>44 

16B6 

0.  ly  50.  25,2 

0315+ 

5099 

145Q 

6970 

720 

1687 

'-   '7-   33-   39.4 

06196 

;i2i 

o6i8 

6.53 

797 

B. 

1688 

1.   19.   16.   S3,6 

09338 

S'4+ 

9807 

5335 

«7J 

i68g 

2.  21.     0.     7,8 

13280 

5166 

8985 

4516 

«jo 

i6ao 

0      Q.  25.  28,3 
1.   II.     %.   43,5 

15291 

S091 

8072 

8657 

016 

.691 

'«333 

S<JJ 

7249 

784. 

103 

B. 

.6gj 

1.   12.   51.   56,7 

21375 

S'35 

6425 

7023 

180 

1693 

2.   1+.  35.   10,9 

2441; 

.5158 

560. 

6206 

357 

.694 

0.     3.     0.  31.4 

27429 

5082 

4688 

0349 

334 

.695 

1.     4.  43.  45,6 

30470 

5.05 

3865 

953" 

411 

B. 

l6y6 

1.     6.  26.   59,9 

33!'3 

,-137 

3043 

M714 

4S8 

.697 

3.     B.   10.   14,1 

00553 

S'49 

212. 

7«95 

0! 

I6y8 

3.      9.    53.  2S,J 

0359; 

5'7' 

1399 

7077 

641 

1699 

0.  22.   18.  48,S) 

06607 

5096 

0490 

.2.U 

7'7 

SECOND    SATELLITE  OF  JUPITER. 


163 


TABLE  XVII.     Epochs  of  the  mean  Conjundions  of  the  fecond  Satellite  of  Jupiter, 

with  the  Arguments  of  the  Equations. 


TBARS. 


B. 


B. 


B. 


B. 


B. 


B. 


B. 


B. 


|ivi  B. 


660 
661 
662 
663 
664 


665 
666 
667 
668 
669 


670 
671 
672 
673 
674 


675 
676 

678 
679 


680 
681 
682 

683 
684 


68$ 
686 
687 
688 
689 


690 
691 
692 
693 
694 


697 
698 
699 


«a*^a«< 


5«4 
666 

749 
831 

9'4 

996 
078 
161 

^43 
3*5 


407 
490 

654 
737 


8x9 
902 

9«4 
066 

149 


231 

314 
396 
478 
561 


643 

7*5 
807 

890 

972 


OJ4 
136 
219 
302 

384 


466 

549 
031 

7H 
795 


470 
230 
989 

749 
508 


260 
020 
780 

S39 
291 


810 

S70 
322 

082 


841 
601 

3S3 
113 

872 


632 

391 

144 

903 

663 


422 

174 
934 
694 

4S3 


205 
965 

7*4 
484 

236 


996, 
7SS 

^7S 

027 


611 

36s 
119 
872 
626 


373 
127 

881 

63  s 
382 


I3S 
889 

643 

390 

144 


898 
652 

398 
152 
906 


660 

414 
161 

9^5 
669 


423 
169 
923 

^77 
431 


178 
032 
686 

439 
x86 


040 

694 

448 
202 

949 


H 


537a 
6217 
7062 
7908 

87S3 


K 


4479 

5343 
6207 

7071 

7936 


9591 

0435 
1281 

2126 

2961 


3805 
4649 

5494 
6331 

7^77 


8023 
8869 

9705 
0550 

'395 


2239 

3084 
39»i 
4766 
56x1 


6456 
7291 
8135 
8079 
9823 


0661 

1507 
2352 

3198 
4036 


4882 

57*7 
6571 

74»S 
8249- 


8792 

9655 
0520 

1384 

2237 


2(>92 

361Z 

4530 

5450 
6369 


7290 
8198 
9I18 
0037 

0945 


3100 
3963 
4827 
5682 

6547 


7412 
8277 
9132 
9096 
0859 


1722 
2586 

3441 

4305 
5x69 


6032 
6887 

7749 
8612 

9475 


0331 
1106 
2061 
2925 
378a 


4646 
5510 

6373 
7236 

8089 


1863 
2782 
3701 
461 1 

5531 


6450 

7370 
8280 

9x9 

ox 


n 


1036 

1955 
2865 

3784 
4702 


562  X 

6530 

7448 

8366 

9284 


0195 

XIX5 
2035 
%i 

3* 


4785 

5704 
6622 

7540 
8448 


1232 
241 1 

3590 
4771 
595' 


7120 
8300 

9479 
0658 

X824 


3003 
4182 
5361 
6529 
77x0 


8890 
0071 
1238 
24x8 

3597 


4776 

5955 
7x23 

8302 

9482 


0661 
1828 
3007 
4185 
5363 


6532 

7713 

8893 
0073 

1242 


2423 

3602 

4781 

5959 
7125 


X  ft 
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TABLE    XVI  I.     Epochs  of  the  mean  Conjunaions  of  the  fecond  Satellite  of  Jupiter, 

with  the  Arguments  of  the  Equations. 

,..„. 

Meaii  Conjcnfl 

A 

S 

B 

c 

a   1 

n.   H.    M.      s. 

17O0 

a.     0.     2.     3,0 

04650 

5119 

9668" 

0401 

'  794 

.701 

3.     1.  45.   17,2 

.269. 

5.41 

8S46 

,,K2 

1702 

0.   14.    10.  37.7 

15703 

7932 

??*! 

947 

1703 

I.    15.  S3.  51,9 

1874; 

7108 

290a 

024 

B.        1 70+ 

1.    17.  37.     6,1 

317K7 

5110 

1091 

101 

'70S 

i.  19.  20.  20,3 

24828 

5'3a 

5460 

'=74 

'78 

.706 

0.  7. 45-  -vo^y 

37840 

5057 
5080 

4^49 

W. 

"54 

1707 

..     9.  28.  S5,o 

3728 

iStJ 

331 

B.        1708 

I.   II.   12.     9,3 

5102 

2906 

3779 

«;" 

1709 

2.   12.  Si-  23,s 

00966 

5134 

20B4 

•96, 

4«S 

1710 

0.     I.  ao.  44,0 

0397S 

5049 

"73 

710a 

56. 

'■     J-     3-  S8,2 

07010 

5071 

0350 

OlB 

B.        171a 

1.     4.  47.   is,4 

10060 

S='93 

9)37 

«6» 

7'5 

a.    6.  30.  26,6 

51.6 

8703 

46,0 

If,. 

1714, 

3.     8.   .3-  +0.8 

16144 

5-38 

7879 

3»J4 

0         '^'1 

0.  ao.  39-     '.3 

19.56 

5063 

6966 

7976 

945 

B.         1716 

0.    23.    22.     15,5 

33198 

J065 

6 '43 

I'V) 

022 

'7'7 

a.    0.     s-  29,7 

25240 

5107 

S3'9 

(.-,41 

0,9 

.7.8 

3.     I.  48.  44,0 

28281 

5129 

4499 
3588 

55-3 

176 

1719 

0.  14.  14.     4,4 

31294 

50S4 

90114 

2(2 

B.         1720 

D.  15.  57.  .8,7 

3433!: 

5077 

2767 

;»*s 

3»9 

1721 

'■  '7-  40-  3».9 

01377 

5098 

'9+S 

405 

1732 

a.   19.  23.  47,1 

04419 

5131 

7210 

482 

1723 

0.     7.  49-     7.6 

07431 

% 

'35= 

559 

B.         1724 

0.    9.  32.  a.,a 

10473 

938; 

03J5 

6j6 

1735 

1.   11.  15.  36,0 

8^63 

97'8 

712 

.726 

a.  13.  jH.  50,s 

'&5;s 

7740 

S90, 

780 

1727 

0.     1.  24.  10,7 

19567 

5038 

J042 

86, 

0.     3.     7.  34,9 

22609 

5060 

6006 

2224 

941 

1719 

'■     4-  50-  39." 

2565. 

5082 

5184 

'400 

019 

1730 

3.     6.  33.  53.+ 

3Ef.93 

5104 

4362 

0588 

0,6 

1731 

3,     8.    17.     7,6 

3 '734 

5127 

3S40 

9770 

'73 

B.        .732 

3477f> 

5 '49 

2717 

S,„2 

250 

'7JJ 

0.    32.    25,    42,3 

2.    0.    §.  5&.; 

0178a 

i8o^ 

,26 

'7J+ 

04830 

5096 

0982 

2278 

403 

'735 

3.     1.  S2.   10,7 

0787. 

51.8 

OIJCJ 

1460 

480 

B.        .736 

3-     3-  35-  I+-9 

10913 

5(40 

9337 

0642 

557 

'737 

0.   16.     0.  4S.4 

13925 

5065 

8424 

47«4 

6n 

'738 

I.   17.  43-  !9<^ 

5088 

760. 

„00 

710 

'739 

2.   19.  37.  13,8 

20008 

5110 

6779 

3'49 

7»7 
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TABLE   XVII.     £^of//j  of  the  mean  Conjundlions  of  the  fecond  Satellite  of  Jupiter,  - 

with  the  Arguments  of  the  Equations. 

v.... 

E            F 

G 

H 

I           K 

L 

I7CIO 

t)-B 

7^0 

702 

9093    1    Byj3 

93  ou 

H30J 

i;oi 

960 

546 

456 

9939 

98 16 

0386 

9484 

1702 

0+2 

29B 

203 

0777 

0673 

"97 

06,-3 

170J 

05S 

95- 

.6^3 

-S38 

3.17 

1S33 

B.         1 704 

207 

tjr7 

711 

246H 

240} 

303« 

3014 

1705 

21J0 

577 

46s 

33'3 

3268 

3957 

4'95 

1706 

372 

319 

21  [ 

4151 

4132 

4S66 

;j62 

1707 

454 

0S8 

96s 

4^95 

4985 

57S4 

6540 

B.        1708 

SJ& 

84S 

719 

5839 

5843 

6702 

7  7' 9 

1709 

6,9 

608 

473 

661)4 

6711 

7631 

889B 

1710 

701 

360 

230 

7;2o 

7566 

8530 

0065 

783 

119 

974 

B36J 

8430 

9449 

'=44 

B.         I7II 

866 

879 

72B 

9211 

9294 

0369 

1713 

948 

638 

482 

0057 

0159 

■  289 

3605 

1714 

03. 

398 

236 

0902 

1034 

2303 

47Si 

'7'S 

"3 

150 

982 

■74' 

1881 

3I30 

5955 

B.        .716 

'95 

669 

736 

2586 

3  745 

4039 

7'35 

'7»7 

490 

3431 

36ot! 

4958 

8314 

17.8 

360 

419 

244 

4275 

447' 

5876 

9493 

1719 

44a 

181 

991 

5'" 

S326 

678J 

06i9 

B.         1730 

SU 

94' 

745 

5954 

61B8 

7703 

1839 

1711 

607 

700 

499 

6798 

70^: 

8621 

301G 

173s 

689 

460 

353 

7G44 

7916 

954' 

4197 

1713 

77' 

212 

999 

8481 

877- 

0451 

5365 

B.        1724 

854 

9i^ 

753 

9328 

9''3  7 

1372 

6  J  46 

1725 

936 

.   73' 

5=7 

o'73 

0501 

2290 

772; 

i7>6 

019 

49' 

261 

lOJg 

,36j 

3210 

S906 

1737 

243 

008 

1855 

4119 

0073 

B.         1728 

\T} 

762 

2698 

3083 

5°37 

1251 

J  729 

366 

-62 

516 

3543 

3946 

5956 

S431 

1730 

348 

52= 

269 

4387 

4809 

6S74 

3609 

1731 

431 

281 

033 

5232 

5673 

7793 

47S8 

1 

B.     in- 

S13 

041 

777 

6077 

6536 

87.3 

5968 

1 

'733 

S9S 

793 

524 

69.4 

7393 

9622 

7136 

1 

1734 

678 

S53 

37S 

7760 

8256 

0543 

8316 

'73S 

760 

312 

032 

8605 

9:20 

i+6. 

9495 

B.        17J6 

B43 

073 

786 

9450 
02§7 

9985 

3380 

0676 

1737 

9*4 

824 

532 

084a 

3390 

1S44 

'73« 

007 

583 

386 

1132 

1704 

4209 

3033 

'739 

089 

343 

040 

.976 

2567 

5127 

4202 

i 
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TABLE  XVII. 

Epoc/is  of  the  mean  Conjunftions  of  the  fecond  Satellite  of  Jupiter, 

with  the  Arguments  of  the  Equations. 

ARl. 

Mean  Conjuna. 

A 

S 

» 

c 

■  D 

n.    H.    M.     ». 

i. 

1740 

».  ii.   .0.  aB,, 

33050 

S1J2 

S9S7 

-33' 

B6, 

1741 

0.     9.  35.  48,6 

36062 

SOS7 

S04S 

'-■473 

940 

'7+» 

1.   .1.   .9.     !,8 

39104 

S079 

4213 

5055 

017 

"743 

3.  .3.     1.  17,0 

33146 

J.OI 

3400 

,..37 

094 

B. 

■7M 

2.  .4.  45-  3'.« 

35'87 

^■24 

2578 

4030 

171 

■745 

0.     3.  10.  SI, 7 

03199 

S°+V 

i6o6 

8ib3 

347 

1746 

'■     4.  54-     5,9 

05340 

SO71 

084s 

7343 

333 

"747 

a.     6.  37.  ao,i 

o8a8a 

S093 

0024 

6535 

400 

B. 

1748 

a.     8.  ao.  34.3 

11334 

S"S 

9202 

5707 

477 

.1749 

3.    ,0.     3.  4«,6 

14365 

.?'J7 

8380 

4889 

554 

.7SO 

0.  aa.  ag.     9,0 

'7377 

S062 

7468 

go3, 

630 

'75' 

a.     0.  la.  aj,3 

30419 

S08; 

6643 

8314 

707 

B. 

■75> 

a.     '.  55-  37,5 

33461 

5107 

5810 

7396 

784 

'753 

3.     3.  38.  S'.7 

36503 

S'29 

4994 

6580 

861 

■7S4 

0.  ,6.     4.   .a,a 

''95'4 

SO>4 

4082 

0733 

937 

'7S5 

..  .7.  47.  26,4 

33556 

5076 

3260 

990s 

014 

B. 

.756 

1.  19.  30.  40,6 

35597 

S098 

2439 

9087 
8368 

091 

•757 

a.  31.   13.  54,8 

03639 

S121 

16.7 

166 

■758 

0.     9.  39.   15,3 

:i^^; 

S046 

0707 

3409 

344 

■759 

'■   ".  2a.  a9,5 

S068 

9885 

'59' 

33' 

B. 

.760 

'•  '3-     5-  43,7 
a.   14.  4S.   58.0 

"7J4 

5090 

9064 

0773 

398 

■  76, 

14776 

sua 

8240 

9956 

475 

.761 

0.     3.   14.   '8,4 

'7788 

5037 

7327 

4099 
3383 

55' 

i,6j 

I.     4.   57.   3a,6 

2o8jo 

5o?9 

6503 

638 

B. 

,764 

1.     6.  40.  46,9 

23871 

S082 

S678 

2465 

705 

176s 

a.     8.  a4.      .,. 

26<,i3 

5104 

48s  s 

1647 

78a 

.766 

3.   10.     7.   15,3 

29954 

5.26 

4034 

0838 

859 

1767 

o.  as.  3a.  35.8 

32966 

Soji 

3123 

4970 

935 

B. 

1768 

I.     0.  15.  so,o 

00008 

S073 

B304 

4151 

013 

1769 

a.     1.  5,.     4,a 

03049 

S096 

1480 

3533 

089 

1770 

3.     3.  4a.  '8.4 

06091 

!u8 

0657 

3515 

166 

'77' 

0.   16.     7.  38,9 

09103 

S043 

0746 
8922 

66(7 

343 

B. 

177s 

0.  .7.  50.  53,1 

.2.4s 

5065 

5840 

III 

'773 

'■  '9-  34-     7.4 

1086 

18228 

SO87 

8098 

5034 

'774 

a.  a..  ,7.  ai,6 

5109 

7274 

4307 

473 

'775 

0.     9.  4a.  43,1 

31339 

5034 

6361 

8349 

626 

B. 

.776 

0.  ]..  as.  56,3 

24281 

S°S7 

SS39 

753' 

'777 

'.  '3.     9.  '0.5 

27323 

S079 

4-17 

67,3 

703 

1778 

a.  14.  S3.  34,7 

30364 

Sioi 

S5 

58,6 

779 

'779 

0.     3.  17.  4S,a 

33377 

5036 

0036 

8SS 
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TABLE  XVIL     Epochs  of  the  mean  Conjundions  of  the  fecond  Satellite  of  Jupiter, 

with  the  Arguments  of  the  Equations. 


YEARS. 


B. 


B. 


B. 


B. 


B. 


B. 


B. 


B. 


B. 


B. 


I 


740 

741 
742 

743 
744 


74S 
746 

747 
748 

749 


750 
751 

75a 
753 
754 


755 
756 

757 
758 

759 


760 
761 
762 

763 
764 


765 
766 

767 
768 

769 


770 

771 

773 
774 


775 
776 

777 
778 

779 


I 


E 


172 

254 
336 

419 

501 


583 
665 

748 
830 

9'3 


994 

077 
160 

242 
3*4 


407 
489 

57a 
653 

736 


818 
901 

983 
o6| 
148 


230 

313 
394 
477 
559 


642 

7*4 
8c6 

889 
97» 


053 
136 

218 

301 

382 


103 

855 

614 

374 
133 


886 
645 
405 
164 
924 


676 
436 

195 
955 

707 


467 
226 
986 
738 
497 


*57 
017 

767 

528 

288 


047 
807 

559 
319 

078 


838 
590 
350 
109 
869 


621 

38. 

140 
900 
652 


794 

541 
295 

049 

803 


549 
303 

057 
811 

565 


312 
066 
820 

574 
320 


074 
828 
582 
329 
083 


836 

590 

337 
091 

845 


599 
353 
099 

853 
607 


361 
108 
862 
616 
370 


116 
870 
624 

378 
125 


H 


2821 

5658 
4502 

5347 
6192 


7028 

7872. 
8716 

9560 

0405 


I2J.I 
2088 
2934 

3781 
4619 


5464 
6308 

7151 
7986 

8830 


9674 
0520 
1358 
2204 
3051 


3896 
4740 

5576 
6420 
7264 


8109 
8945 

979' 
0638 

1484 


2322 
3165 
40 1 1 

4855 
5690 


3430 
4286 

5H9 
6013 

6877 


773' 

8594 

9457 
0319 

1183 


2038 
2904 

3769 
4635 
549' 


6355 

7217 

8080 

8933 
9796 


0659 
1524 
2380 
3246 
41 1 1 


4975 
5838 
6692 

7555 
8418 


9281 
0137 
0998 
1867 
2732 


3588 

445* 

53'5 
6178 

7032 


K 


6046 
6956 

7875 

8794 
9713 


0620 

'539 

*457 

3375 
4294 


5204 
6125 

7045 
7965 
8877 


9796 
0713 
1631 

*539 
3457 


4375 

5*95 
6206 

7127 

8048 


8967 
9884 
0793 
1711 
2629 


3548 
4458 

5375 
6299 

7219 


8130 
9049 

9< 
ol 

1793 


5381 
6549 

77*8 
8908 
0087 


1254 
2432 
361 1 

4789 
5969 


7'37 
8318 

9498 
0680 

1849 


3028 
4206 

5385 
6551 

77*9 


8908 
0088 
1257 
2438 
3620 


4799 

5977 

7'44 

83*3 
9501 


0681 
1849 
3026 
4210 

539' 


6560 

7739 
8917 
0097 

1263 
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TABLE   XVH, 

Epochs  of  the  mean  Conjunftions  of  the  fecond  Satellite  of  Ji 

ipiter, 

with  the  Arguments  of  the  Equations. 

Tl 

ARS. 

Mean  Conjunfl. 

A 

S 

B 

C 

D 

D.       H.      M.         5. 

B. 

1780 

0.     J.     0.   59,4 

cx>4i8 

5048 

1162 

9219 

9J3 

1 

1781 

6.   44.   13,6 

0J460 

5070 

■340 

8400 

009 

1 

17B3 

2. 

8.  27.  3  7,8 

o6;oi 

5093 

05.7 

7S«4 

086 

'783 

3- 

10.   10.  41,0 

09543 

5>'S 

79i8 
718s 

6766 

i6j 

■ 

B. 

.784 

3 

M.  S3.   56,2 

^2584 

5137 

S948 

340 

.785 

1 

0.   19.   16,; 

15596 

5062 

0091 

3.6 

.786 

2.     2.  jo,9 

18638 

5084 

9273 
Ui6 

393 

■  737 

3 

3.  4;-  4!,' 
5-  18.   59,4 

3.680 

5106 

6j,j 

470 

B. 

.788 

3 

24731 

5129 

S49> 

7637 

547 

.789 

° 

17.   54.   19,8 

"7733 

5054 

4579 

'779 

633 

1790 

, 

'9-   37-   34,' 

30775 

S076 

mi 

096' 

700 

1791 

2 

2..  20.  48,3 

33816 

S098 

»9!S 

0143 

777 

B. 

179a 

2 

23-     4-     a.5 

00858 

5120 

»"3 

9J26 

8S4 

'793 

II.  29.  23,0 

03870 

5045 

3468 

930 

'794 

13.     13.     37,2 

069.. 

5067 

o)7! 

2650 

007 

'79S 

T 

H    SS-  S'.4 

09')S3 

5090 

9SSS 

,8J2 

084 

H 

B. 

1796 

I 

16.  39.     5,6 

■2995 

5112 

»7!> 

'°'l 

161 

B 

'797 

S-     4-  26, 1 

16007 

5037 

7820 

337 

R 

.798 

6.  47.  40,3 

19048 

5059 

699; 

4339 

3'4 

'799 

* 

8.  30-   54,5 

230  go 

508. 

6,75 

SS2' 

39' 

1800 

3 

.0.   .4.     8,8 

35131 

5104 

S3i! 

3703 

468 

J  801 

22.    39.    39,2 

38,43 

5018 

444' 

684s 

544 

l803 

2 

0     22.    43,5 

31.85 

5051 

3618 

6028 

631 

1803 

3 

»■     5-   57,7 

34226 

S073 

27,6 

5210 

697 

B. 

.804 

3.     3-  49-   ".9 

01268 

S095 

■973 

4392 

774 

1 80s 

0,   16.   14.  32,4 

04180 

5020 

1061 

8534 

85. 

t8o6 

I 

"7-   57-  46,'' 

07521 

5042 

0241 

77'5 

937 

.807 

2 

19.  4'-     0,8 

.0363 

5065 

94!o 

6897 

004 

B. 

1808 

2 

21.  24.    ,5,0 

13404 

5087 

8!99 

6079 

081 

1809 

0 

9.  49-  35.5 

16416 

5012 

7687 

0221 

'57 

1810 

~ 

11.  33.  49,7 

.9458 

5034 

6863 

9403 

334 

i8u 

2 

13-   16.     3,9 

32499 

5056 

6039 

8(86 

3" 

B. 

1812 

J 4.   59-   -8,2 

^554' 

5078 

77«9 

388 

.813 

0 

3-  24-   38,6 

>8S53 

5003 

4301 

1912 

464 

1814 

' 

5-     7-   ^,-,9 

31594 

5026 

3478 

109s 

54' 

.81; 

a 

6.   S..     7-' 

34636 

SD48 

2656 

D277 

618 

1 

B. 

1816 

2 

8.   34.  ai,3 

01678 

5070 

,83s 

w:. 

695 

1817 

3 

10,   17.  3s,i; 

04719 

5092 

1013 

772 

1818 

0 

22.  42.  s&,o 

0773" 

5017 

0103 

378a 

848 

>8iQ 

2 

.       0.    26.     10,2 

10772 

5039 

9183 

1963 

934 

B. 

iSjo 

2.     a.     9.  24,4 

'3814 

.5063 

846! 

1144 

001 

— _ ■ : . 1 -. — 
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TABLE  XVII.     Epoch  of  the  mean  Conjunftions  of  the  fecond  Satellite  of  Jupiter, 

with  the  Arguments  of  the  Equations. 


YEARS. 


fi. 


B. 


B. 


B. 


B. 


B. 


6. 


B. 


B. 


B. 


1780 
1781 
1782 

1783 
1784 


1785 
1786 
1787 
1788 
1789 


1790 
1 791 
1792 

1793 
1794 


1795 
1796 

1797 
1798 

'799 


1800 
1801 
1802 
1803 
1804 


1805 
1806 
1807 
1808 
1809 


1810 
1811 
1812 
1813 
1814 


1815 
18x6 
1817 
1818 
1819 
1820 


£ 


46s 
630 

713 

795 


^77 

959 
042 

124 

206 


289 

371 
454 

535 

618 


701 

783 
865 

947 
030 


112 
194 

^77 

359 
442 


523 
606 
688 
770 
852 


935 

017 

100 
182 
265 


347 
430 

522 

693 

776 

858 


411 
171 
931 
690 
450 


202 
961 
721 
481 
233 


992 

75a 

5" 
264 

023 


879 
633 

387 
141 

894 


641 

395 
149 

903 

650 


783 
54a 
295 

054 
814 


573 
325 

085 

845 

604 


356 
116 

635 

387 


147 

906 
666 
418 
178 


937 
697 

456 

309 

968 

728 


403 

'57 
911 

658 

412 


166 
920 
666 

420 

'74 


928 

675 
429 

183 

937 


683 

437 
191 

945 
692 


446 
200 

954 
700 

454 


208 
962 
716 
463 
217 
970 


H 


6535 

7379 
8225 

9071 

9916 


0753 
1598 

a443 
3287 

4124 


4968 

5813 
6658 

7494 
8340 


918s 
0030 
0867 
1712 

2557 


3401 
4238 

5083 
5928 
6773 


7609 

8451 
9295 

0139 

0976 


1822 
2669 
3516 

4353 
5 '99 


6043 
6887 

7731 
8566 

9410 

0253 


7896 

8758 
9623 

0488 
'35' 


2208 
3071 

3935 
4798 
5653 


6516 
7380 
8243 
9099 
9963 


0827 
1691 
2546 

34'o 
4274 


5'37 

5993 
6857 

7720 
8584 


9438 
0300 
1 163 

2025 
2881 


3746 
461 1 

5477 
6333 

7198 


8061 
8924 
9786 
0640 
1501 
2364 


2712 
3630 

4550 

5470 
6389 


7300 
8218 

9'37 
0055 

0965 


1883 
2802 
3721 
4631 

555' 


6470 
7388 
8298 
9217 
0136 


105s 
X965 
2884 
3803 
4722 


5631 
6546 

7465 

8383 
9293 


0213 

"34 
2055 

2966 

3884 


4804 
5722 
6639 

7547 
8464 

9382 


2442 
3621 
4801 
5981 
7163 


8330 
9509 
0688 
1867 
3035 


4213 

5393 
6572 

7740 
8920 


0100 
1279 

2447 
3626 

4806 


5985 

7'53 

8333 
9512 

0691 


1858 
3036 
4214 

539^ 
,6560 


774' 
8922 

0103 

1273 

2453 


3631 

4810 

5988 

7'54 

833' 
9510 
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TABLE   XVin.     Revolutions  of  the  fecond  Satellite  for  Months. 

Change  of  the 
Mean  Conjunaion. 

A 

S 

B 

C 

D 

D.      H.     U.       1. 

jMUwy. 

3-  13-  17-  S3.7 
7-    a-  35-  47.S 

10.    IJ.    53.    41.3 

30 

11 

97 
■9S 
"9" 

267 

(■22 

2 

14.     s-  ".  34,9 
17.  iB.  aq.  28,7 

21.       7.   47.    33,4 

118 
.48 

'77 

389 
48, 
S84 

"6 
446 

S3S 

.62 

Saoj 
244 

3 
4 
4 

Janoary. 

34.   31.       J.    l6,i 

38.  10.  33.    9,8 

31.  33.  4'-     3,6 

207 
366 

681 
773 
8,6 

624 

J284 
32s 
S36s 

5 
6 

7 

February. 

4.  la.  jS.  S7.3 

5.  3.  16.  51,0 
II.  ij.  34.  44,8 

»9S 

■973 
1D73 
ii68 

1^ 
.069 

406 
5447 
487 

I 

9 

le.     4-  S2-  38,S 
iS.  18.  to.  33,3 
33.     7.  28.  26,0 

J84 

+'3 
443 

■  26; 
1363 
1460 

..58 
■247 
■337 

"it 
568 

5609 

10 

February. 
March. 

35.  ao.  46-  19,7 
I.  iQ.     4.  13,4 
4.  33.  33.     7,1 

472 
501 
S3a 

'1" 
1654 

I7i" 

.426 

650 
5690 
73  ■ 

'3 

13 

8.  13.  40.    0,9 
13.     I.  57.  54,6 
15.  ij.  ij.  48,3 

561 
591 
6zo 

1946 
2043 

.871 

577' 
813 
5853 

'4 

'A 

19.     4-  33-  42,1 
23.  .7.  S'.  35,8 
a6.     7.     9    39,5 

650 
679 
709 

a335 

■,60 
2049 

2^38 

895 
5934 
975 

16 

'7 
18 

March. 
AprU. 

39.  30.  37.  23,3 
3.     9.  45-   17,0 
S-  33-     3-   >°,7 

738 
768 
797 

2433 

2228 
«J>7 

2406 

6o,s 
■  056 
6096 

'9 
■9 

9.   13.  3  1.     4,4 
13.     I.  38.  58,3 
16.   14-  S6-  S'.9 

837 

3724 
3823 
2919 

249s 
2584 
2673 

I2i8 

22 

April. 

30.     4.   14.  45,6 
33.   17.  3a.  39.4 
37.     6.  50.  33,' 
30.  30.     8.  36,8 

91s 

945 
974 
.004 

3016 

3114 
3311 
3308 

2762 
285^ 
2940 

J029 

62^:9 
1299 
6340 

138. 

13 
a+ 
as 
*5 

Jn  Biflexule 

fears,  add  One  Day  in  the  Months  of  January  and  February. 
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TABLE  XVin.    Revolutions  of  the  fecond  Satellite  for  Months 


■ 


1 

Change 

' 

i 

MOWTHS, 

8cc. 

£ 

F 

G 

H 

I 

K 

L 

1 

D. 

January. 

3 

I 

7 

7 

8 

8 

9 

II 

7 

2 

»5 

'S 

16 

'7 

18 

23 

10 

2 

22 

22  , 

25 

as 

af  • 

34 

I 

H 

3 

29 

29 

33 

34 

36 

46 

17 

4 

37 

37 

41 

4» 

45 

57 

21 

S 

44 

44 

49 

SO 

54 

69 

24 

6 

ja 

5' 

57 

S9 

62 

80 

28 

6 

1? 

S9 

66 

67 

7' 

92 

January. 

31 

7 

66 

66 

74 

7S 

80 

It 

103 

February. 

4 

8 

Jt 

73 

82 

84 

"5 

8 

9 

80 

90 

92 

126 

II 

10 

88 

88 

98 

lOI 

107 

137 

If 

10 

96 

92 

107 

109 

116 

149 

18 

II 

103 

102 

I'S 

117 

125 

160 

22 

12 

III 

no 

123 

126 

134 

172 

February 

*5 

'3 

118 

"7 

131 

134 

143 

183 

March. 

I 

H 

125 

124 

139 

'43 

152 

195 

^ 

4 

14 

133 

132 

148 

'S' 

161 

206 

8 

'S 

140 

'39 

156 

'S9 

170 

218 

12 

16 

'47 

146 

164 

168 

178 

229 

'S 

'7 

^SS 

'54 

172 

176 

187 

240 
252 

19 

18 

162 

161 

180 

184 

196 

22 

18 

170 

168 

189 

'93 

205 

263 

■ 

26 

'9 

ny 

176 
.83 

197 

20 1 

214 

^75 

March. 

29 

20 

184 

205 

210 

223 

286 

April. 

2 

21 

19a 

190 

213 

tlS 

232 

298 

? 

22 

199 

198 

221 

226 

241 

309 
321 

9 

22 

206 

20; 

230 

235 

250 

13 

^3 

214 

^12 

238 

»43 

259 

33a 

16 

^4 

221 

A20 

246 

251 

268 

344 

20 

as 

229 

227 

^54 

260 

^77 

355 

^3 

36 

236 

234 

262 

268 

285 

366 

^7 

z6 

243 

241 

271 

277 

294 

37« 

April. 

30 

37 

251 

249 

279 

285   303  1 

389 

; 


' 


=s&. 


r  s 


i7« 
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TABLE   XVIIL     Revolutions  of  the  fecond  Satellite  for  Months. 


. 


MONTHS. 


May 


May. 
Jane. 


June. 
July. 


July. 
Auguft. 


Auguft. 


Change  of  the 
Mean  Conjundion. 


n  •   M.   8. 


4 

7 
II 


ic 

22 


29 
I 


s 

8 
12 


16 
19 

as 


26 
3 


7 
10 

14 


18 
21 

as 


28 
I 

4 


8 

1 1 

^5 


19 
22 
26 
29 


9 
22 

12 


I 

14 
3 


17 
6 

19 


9 

22 

II 


I 

14 

3 


16 
6 

19 


8 

22 
II 


o 

14 
3 


16 

S 
19 


8 

21 
II 


o 

J3 
2 

16 


26.  20,6 

44-  14*3 
8,0 


2. 


20. 

37- 
SS- 


h7 
49>a 


13.  42,9 

31-  36,7 
49.  30,4 


7.  24,1 

as-  »7»9 
43.  11,6 


I-  5»3 
18.  59,0 

36.  52,8 


54-  46,5 
12.  40,2 

30.  34,0 


48.  27,7 

6.  21,4 

24.  i;«2 


M' 


42.  8,9 

o.  2,6 

17.  56,4 


35- 

53. 

II. 


50,1 
43,8 
37»5 


29.  31,3 

47.  25,0 

5.  18,7 


23.  12,5 

41.  6,2 

58.  59,9 

16.  53,7 


1034 
1063 
1093 


1 122 
1 1 52 
1181 


1211 
1240 
1270 


1299 
1329 
1358 


1388 
1417 

'447 


1476 
1506 
1536 


1565 

'595 
1624 


i6c4 
1684 
1713 


1742 
1772 
1801 


1831 
i860 
1890 


1919 
1949 
1978 
2008 


3406 
3503 
3O00 


3698 

3795 
3892 


3989 
4087 
4184 


4281 

4379 
4476 


4573 
4671 

4768 


4865 
4962 
5060 


5157 
5*54 
535a 


5449 
5546 

5644 


5741 
5838 

5935 


6033 
6130 
6227 


6325 
6422 
6519 
6617 


B 


31' 
320 

3297 


3386 

3475 
3564 


3653 

374» 
3831 


3920 
4010 
4099 


4189 

4a77 
4366 


4455 
4544 
4633 


4722 
481 1 
4901 


4990 
5079 
5168 


5a57 
5346 

5435 


55a4 
5613 

5702 


579a 
5881 

5970 
6059 


6421 
1462 
6502 


'543 
6584 

1624 


6665 
1705 
6746 


1787 
6827 
1868 


6908 

'949 
6990 


2030 
7071 
2111 


7152 
2193 
7233 


2274 
73'4 
a355 


7396 
2436 

7477 


2518 

7558 
2599 


7639 
2680 
7721 
2761 


26 

a7 
28 


28 
29 

30 


3' 

3' 
32 


33 
34 
34 


35 
36 

37 


37 
38 

39 


40 
40 

4' 


42 

43 
43 


44 

45 
45 


46 

47 
48 


49 
49 
50 
5' 


\ 


>4 
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TABLE  XVIII.     Revolutions  of  the  fecond  Satellite  for  Months. 


MONTHS. 


May. 


May. 
Jonc. 


June. 

July. 


July. 
Augoft. 


Augoft. 


Change 
Sec. 


D. 


4 

7 

XI 


IS 
i8 

22 


^S 
29 

z 


12 


i6 

a3 


26 
30 

3 


7 

10 

14 


18 

21 

as 


28 

I 

4 


8 

II 

IS 


19 
22 

26 

2^ 


28 
29 

30 


30 

31 
3a 


33 
34 
34 


3i 
36 

37 


38 
38 

39 


40 

41 
42 


42 

43 
44 


46 


47 
48 

49 


SO 
SO 
51 


Sa 
S3 
S4 

S4 


F 


258 
265 
273 


280 
288 
295 


302 
310 

317 


324 
332 

339 


347 

3S4 
361 


369 
376 
383 


391 
398 
406 


413 
420 

428 


43  S 
442 

450 


457 
40  5 

472 


479 
487 

494 

501 


256 
263 
271 


278 
285 
293 


300 
307 

31S 


322 
329 

337 


344 
3SI 
3S9 


366 

373 
381 


388 

39S 

402 


410 

417 

425 


432 

439 
446 


454 
40  X 

468 


476 
483 
490 

498 


H 


287 
295 
304 


312 
320 
328 


336 

345 
353 


361 
369 

377 


386 

394 
402 


410 
418 

4^7 


435 
443 
451 


459 
468 

476 


484 
492 

500 


293 
302 
3x0 


509 

517 

5*5 


533 
54' 
550 
558 


319 
327 

335 


344 
3S2 

361 


369 

377 
386 


394 
403 

4x1 


419 
428 
436 


444 

45i 
461 


470 

478 
486 


495 

503 
512 


520 
528 

537 


545 

553 
562 

570 


K 


312 
321 
330 


339 
348 

357 


366 

375 
384 


393 
40  X 

410 


4x9 
428 

437 


446 

455 

464 


473 
482 

491 


500 
509 

517 


526 

535 
544 


553 
562 

S7I 


580 

589 
598 
607 


401 
412 
424 


435 
446 

458 


469 
481 
492 


504 
515 
5^7 


538 
SSo 
561 


573 
584 

595 


607 
618 
630 


641 
653 
664 


676 
687 
698 


710 
721 

733 


744 
756 
767 
779 


i4ta 


»74 
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TABLE  XVIII.     Revolutions  of  the  fecond  Satellite  for  Months. 


MONTHS. 


September. 


* 


September. 


Oaober. 


Oaober. 
November. 


Change  of  the 
Mean  Conjun^ion. 


D. 

H. 

M. 

s. 

2. 

C. 

34. 

47»5 

s- 

10. 

S*- 

41,1 

9- 

8. 

lO. 

34,8 

12. 

21. 

28. 

28,6 

1 6. 

lO. 

46. 

22,3 

20. 

O. 

4. 

16,0 

23.  13.  22.  9,8 
27.  2.  40.  3,5 
30.    15.    57,    57,2 


November. 
December. 


December  • 
Janoary. 


4.    ^  IS'  51,0 

7.  18.  33. 


II. 


7.  51, 


44,6 
38,4 


14.  21.  9.  32,1 
18.  10.  27.  25,9 
21.  23.  45.  19,6 


as- 

29. 

I. 


13.    3. 

.2.  21. 

JS-  39- 


I3f3 

7»i 
0,8 


S-    4.  S6-  $4»S 
8.  J  8.  14.  48,2 

12.  7.      32.     42yO 


IS-  20.  50.  35, 
19.  10.  8.  29 
22.  23.  26.  23. 


a9»4 


26.  12.  44.  1 6,9 

30.    2.    2.  10,6 

3.  15.  20.    4,3 


7»    4-  37.  S8,i 

10.  17.  55.  51,7 

14.     r  13.  4StS 

17.  20.  31.  39,3 


21      ^.  49.  33,0 

24.  23.     7.  26,8 

28.  12.  25.  20,5 

I.     I.  43.  14,2 


2038 
2067 
2097 


2126 
2^56 
2185 


2215 
2244 
2274 


2303 

2333 
2362 


239a 
2421 
2451 


6714 
681 1 
6909 


7006 
7103 
7200 


7298 

739S 
749a 


7S90 
7687 

7784 


B 


6148 
6237 
6326 


7802 
2842 
7883 


6415 
6504 
6593 


6683 
6772 
6861 


7882 

7979 
8076 


2480 
2510 

2540 


8173 
8271 
8368 


2569 
2599 
2628 


846s 
803 
8660 


2658 
2687 
2717 


8855 
8952 


2746 
2776 
2805 


2835 
2864 
2894 
2923 


9049 

9H7 
9244 


9341 
9438 
9S36 
9633 


2953 
2982 
3012 
3042 


9730 
982^8 

9925 
0022 


6950 
7039 
7128 


7217 
7306 

739S 


7484 

7S74 
7663 


77Sa 
7841 

7930 


8019 
8108 
8197 


8286 

837s 
8465 


2|5^ 
8643 

8732 

8821 


2924 
7964 
3005 


8045 
3086 
8127 


3167 
8208 
3248 


8289 

3330 
8370 


341 1 
8451 
349* 


8S33 

3S73 
8614 


3654 
8695 

3736 

8776" 

3817 

8857 


8910 

^999 
9088 

9^77 


3898 
8939 

3979 
9020 


4061 
910Z 
4142. 
9182- 


S» 
S* 
S3 


S4 
Si 


S6 

SI 
57 


S8 

S9 
60 


60 
61 
62 


62 

63 
64 


6 
6 
66 

6^ 
68 

69 


69 
70 

71 


•^^■i*^ 


7a 

75 
74 


7S 
7J 

77  1 


L 
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TABLE   XVIII.     Revolutions  of  the  fecond  Satellite  for  Months. 


MONTHS. 


Septeniber. 


September. 


Oaober. 


Oaober. 

November. 


Change 
Sec. 


November. 
December. 


December. 
January. 


D. 


2 

S 
9 


12 
16 
20 


^3 

30 


4 

7 
II 


14 
18 
21 


^5 
29 

I 


S 
8 

12 


19 
22 


26 
30 

3 


7 

10 

14 


21 

^4 
28 


S7 


$8 
58 
59 


60 
61 
6a 


62 
63 
64 


65 
66 

66 


67 
68 

69 


70 

7' 
7« 


7a 
73 
74 


75 
75 
76 


77 

^78 

78 

79 


80 
81 
8a 
8a 


F 


J09 
516 

5»4 


S3« 
538 
546 


560 
568 


57S 

583 
590 


597 
612 


619 
627 
634 


642 
649 
656 


664 

671 
678 


686 

693 
701 


708 

715 
723 

730 


737 
745 

75a 
760 


505 
512 

520 


5^7 
534 
541 


549 
556 
S63 


57' 

579 
586 


593 
600 

607 


615 

622 
629 


637 
644 
652 


659 
666 
673 


681 
688 
695 


703 
7»o 

725 


732 

739 
747 
754 


H 


566 

574 
582 


59 » 

599 
607 


615 

623 
632 


640 
648 
656 


664 

673 
681 


689 
697 

705 


714 
722 

730 


738 
746 

755 


763 
771 
779 


787 
796 

804 

812 


820 
829 

837 
845 


579 
587 
595 


604 
612 
621 


629 
637 
646 


654 
662 
671 


67 
68 

696 


704 

7^5 

721 


730 
738 
746 


755 
7^^i 
771 


780 
788 

797 


805 

813 
822 
830 


839 
847 

855 
864 


K 


616 
624 
633 


642 
651 
660 


669 
678 
687 


696 

705 

714 


723 
732 
740 


749 
758 
767 


776 
785 
794 


803 
812 
821 


830 

83? 
846 


856 
865 

874 
883 


892 
901 
910 
919 


790 
802 
813 


824 
836 
847 


859 
870 

882 


893 
905 

9i» 


927 

939 
950 


962 

973 
985 


996 

008 
019 


031 
1042 

053 


1065 
076 
088 


099 
111 
122 

i34 


H5 
156 

168 
'79 


:} 


1  .■ 


>y6 
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TABLE  XIX.     Equations  arifing  ft Jm  the  adtion  of  Jupiter. 


EqUat. 


S-  47.4 
S-  4J,« 
S-  40.9 


S-  J6,8 

i-  J6.4 

5-  37.3 

$■  3*i 


!■  49.8 
S-  S4.8 
6.     0,6 


6.  6,7 

6.  ,3,4 

6.  30,{ 

6.  >7,9 

6.  3  5.6 

6-  43.4 

6.  si,o 


7-  34.4 

7-  34.8 

7-  33.8 

7-  3».3 

7-  3°.° 

7-  27.1 


1676,0 


1678,0 


'7.a 
■S.° 


i7.8 
S3,7 
49.7 
4S.9 


3S.6 
36.9 
j8,o 
38,7 
38,8 
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TABLE  XIX.     Equations  arifing  from  the  aftion  of  Jupiter. 

TE*»». 

Equal. 

DifF. 

V..... 

Equat. 

Diff". 

YEARS. 

Eq,.at. 

DIff. 

U.       i. 

3FC 

M.        .. 

lEC. 

M.      .. 

ssc. 

1684,0 

6.   38,4 

1692,  0 

6.    18,6 

I  700,  0 

5-  35,6 

6.   37,6 

6.   a8,7 

5.  22,5 

1,8 

4 

6.   36,5 

'i' 

6-  38;? 

5-  30,7 

6 

6.  35,1 

6 

6.   48,4 

6 

5.  31,0 

8 

6.  33.. 

8 

6-   57.6 

8,9 

8 

S-  22,4 

2,4 

4,0 

S.4 

1685,  0 

6.  30,0 

1693.  0 

?■     6,5 

S-24.8 

4 

6.  22,2 

4.2 
4,7 

4 

7,    r;,o 
7.   33,0 

4 

S-  38.8 
5-  34.2 

6 

6.   i7,s 

6 

(3,4 

6 

'rli 

8 

6.   ,2,3 

^.i; 

8 

7-   36,6 

8 

5-  48,S 

6.     j,o 

i.8 

1694,0 

2 

7-  4',9 
7.   46,1 

4,3 

1702,0 

1 

S-  S7,o 
6.     6,9 
6,   17,0 

9.9 

4 

4 

[0,7 

io,7 
10,7 

6 

s-  48,3 

6 

7.   50,8 

6 

6.  27,7 

8 

S-  4',6 

6,( 

8 

7-   S'.8 

0,2 

8 

6.   38,4 

S.  35.' 

1695,  0 

7-  S'.6 

1703,0 

6.  49,1 

4 

S.  38,6 

S.    22,  < 

6,! 

4 

7-  SO.'' 
7-  48,5 

2,1 

3 
4 

7.     o,t 

7.  10,7 

10,6 

?;: 

8,0 

8 

5.     16.0 

S.6 
S,3 

8 

7-   4S.7 
7-   43.3 

3,4 

8 

7.    20,J 
7.    29,2 

i63B,  0 

S-     5.' 

,-.     0,2 

4.9 

4.' 

1696,  0 

2 

7.   38,2 
7-   33.7 

4,5 

1704,0 

?■   37,2 
7-  44,2 

?'° 

4 

4.  56.1 

-         4 

7.   28,s 

r'^ 

4 

7.  50,2 

4*7 
3,4 
1,8 

6 
8 

4-   5^.9 
4-   JO,  3 

2,6 
'»7 

6 
8 

7.    23,9 

7-    "6.7 

6^ 
7.3 

6 
8 

7-   S4.9 
7.   58,3 

16B9,  0 

4.  48,6 

1697,0 

7-     9,4 

1705,  0 

8.     0,1 

a 

4-  48,4 

0'- 

7.      1,8 

o't 

4 

4.  43,9 

4 

0.   54,0 

4 

S.     0,3 

6 

'> 

6 

6.   46,1 

8,1 

6 

8 

4-  S2.7 

8 

6.   38,. 

8 

7-  56.6 

1690,  0 

3 

4 

4-   S6.' 
^     1,1 
V     7.0 

S.o 
5.9 

1698.  0 
4 

6.   30,0 
6.  2.,8 
6.   .3.4 

8,a 
8,4 

8,0 

.706,0 

3 

4 

7-  S3.3 

7.  48,9 
7-  44,0 

4.4 
4.9 
S,S 
S,9 

6 

6 

6.      5,4 

6 

7-  38,5 

8 

8 

s-  58.. 

8 

7.  32,6 

8,2 

6,8 

6,0 

.69.,  0 

S-  39,4 

8,9 

9.5 
10,0 
'0,3 

1699,0 

S-   S'.3 

6,4 

S.9 
5.4 
4,S 

1707,0 

7.  26,6 

8 

s-  38.3 

S-  47,8 
!•  S7,8 
6.     8,1 

4 
6 
8 

S-  44.9 
S-  39,o 
S-   33,S 
5-  29,1 

4 
6 
8 

7.  ao-s 
7-   '4,4 
7-     8,3 
7.     a,a 

6,1 
6,1 
6,1 

.692,0 

6.   18,6 



1700,0 

5»S,6       "1 

1708,0 

6.   56,0 

i|S 
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TABLE   XIX.     Equations  arifing  from  the  action  of  Jupiter. 

fiqut. 

Diff. 

YIARS. 

Equ:it, 

Diff. 

TiARt. 

Equit. 

Diff. 

u.     ■. 

tE<. 

M.     3. 

SEC. 

SfC. 

,,o8,o 

6.  s6,o 

1716,0 

8.  46,0 

0,6 
.,6 

.724,0 

7-   58,7 

!.? 

8.  4S.4 

3 

8.     4,8 

28 

6.  44,3 

4 

8.  43,8 

4 

8.    .0,6 

6 
8 

6.  38,8 
6.  33,8 

S.O 

6 

8 

8.  +.,3 
8.   37.9 

3,4 

6 
8 

8.   15,7 
8.  30,3 

iii 

1709,0 

3 

6.  39,j 
6.  35,4 

5.9 

So- 

17.7,0 

3 

8    34,0 
8.  39,4 

4.6 

1735,0 

3 

8.   34,3 

8.  37,7 

3,5 

4 

6.  31,9 

4 

8.  34,1 

5.8 

4 

8.  30,3 

6 

6.   18,8 

ils 

8.  .8,3 

6 

8    33,0 

8 

6.   16,0 

8 

8.   13,3 

6,1 

8 

8-  33,0 

■  710,0 

6.   n,7 

17.8,0 

8.     6,2 

6.3 

.736,0 

8.  33,3 

tit 

2 

6.   .3,3 

3 

7-   S9>9 

2 

8.   33,8 

4 

6.   11,5 

4 

7-  53,4 

6.; 

4 

8.  31,3 

6 
8 

6.   n.3 
6.  11,9 

0,6 

6 
8 

7-  *t>>7 
7-  39,9 

6 
8 

8.  38.8 
8.  2  5.9 

2,9 

1711,0 

6.  ,3,3 
6.  15,6 
6.   18,8 
6.  33,7 
6.  37,3 

a.3 

1719,0 
a 

7-  33,4 
7-  »7»a 

6,3 

1737,0 

B 

i."-l 

3.8 

4 
6 
8 

t? 

4 
6 

7.    31,6 

7.    .6,6 
7-  ".9 

S.O 
4.7 

4 
6 
8 

8.  .4,^ 
8.     9,8 
8.     4,8 

4*8 
5,0 

6,6 
7.4 

7.7 

8.3 

S,8 
9.' 

171a,  0 

3 
4 

6.   33,9 

6.  4^,0 
6.   54,6 

1730,0 

3 

4 

7-     7.4 
7-     3,6 
7-     0,6 

3>8 
3.0 

3 
4 

?■  Shi 
!■  48,7 

5,3 
5,6 

6 

6 

6.  58,3 

1,8 

6 

7-  4]<4 

8 

7-   »,e 

8 

6.   0,4 

8 

7-  38,i 

.713,0 

7.   u,6 

7.  30,7 

1721,0 

3 

6.   ss,2 
6-  15.5 

o,J 

1739,0 

3 

7.  33,8 
7-  39,0 

4,8 

4 

7.  30,1 

9,a 

4 

6.  56,3 

4 

7-  =4,4 

6 

7-  39.3 

7.    4$,3 

6 

6-   57,6 

6 

8 

8,8 
8,6 
fi,i 
7,4 
^3 

8 

6.    |;y,8 

8 

7-  ■7.1 

1714,0 

4 
6 

7-   57.0 

'1712,0 
a 
4 
6 

7-     =,i 

7.     6,2 

;.  10,8 

3,7 
4.6 
5,0 

1730,0 

3 

4 

7-  13,9 
7.  ,0,8 
7.     8,, 
7-     S,8 
7-     4,0 

3.1 

2,7 
a.3 

8 

8.  2,,4 

8 

7-    3',. 

.715,0 
4 

8.  jj,. 
8.  37,5 
8.  41,0 

4,4 
3,S 

.723,0 

4 

7.  36,8 
7-  33.0 
7-  39.6 

6,3 
6,6 
6,5 
6,4 
6,2 

'73'.  0 

3 

7-     «,7 
7.     ^,^ 

7-      3,1 

o,S 
0,0 

8.  4J,; 

6 

7.  46,. 

6 

8.  4S,4 

0,6 

8 

7-  S*.5 

8 

7.    3,8 

1716,0 

8.  46,0 

— 

1734,0 

7-   58,7 

1732.0 

7-     3.! 

= 
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TABLE  XIX.     Equations  ariling  from  the  afi; 


r...t 

S^VM 

DW. 

E-,«.t. 

Dir.  ( 

u.     t. 

fit. 

y,     1. 

.EC. 

17S6,0 

8.  .8,s 

8.   31.; 

7.0 

.764,0 

!f.    2(j.O 

B-   34.4 

S<4 

4 

«.  14^ 

7,i 
8,4 

4 

8.   iB,! 

6 

1.     6,% 

6 

8.  4'.3 

i 

7-  (7,« 

8 

8.  41,6 

«,6 

0,4 

4 
i 

7-  40^ 
7-  4V 

9.» 

9.7 

1765,0 

3 
4 
6 

8.  4j,o 

B.  4a, « 
»■  39.9 
8.   36.8 

0,9 
3,1 
3»' 

t 

7-  ■».» 

M 

8 

8.   33.. 

2 

4 
6 
8 

7.     .,0 

5-  ''•! 

6.  4(,B 
6.  »j,7 

9.7 

7,7 

.766,0 

4 
6 
8 

S.  =S.4 
.  ^3,i 
i.    17,9 
8.   11,0 
8-     S.6 

6,8 

■7i9.<> 

6.  16,0 

7,0 
^o 

.767,0 

7-   58,8 

6.     9,0 
6.     3,0 
S-  S8.» 

3 

4 
6 

7-   53.3 
7-  45.7 
7-  3'>3 

S-  54.4 

»i" 

7-   35.0 

6,3 

6,3 

1760,0 

S-  5».a 

1768,0 

7.  36,8 

,3 

S-  Ji," 

n6 

3 

7.   30,6 

4 

S.  s.,8 

4 

7-   "5-0 

8 

5-  U.» 

3.4 

6,8 
«,3 

7-     'J.  7 
/■     4.8 

4.V 
4-8 

1761,0 

6.      2,2 

.769,0 

7-     ^,0 

3 

6-   5-:'-i 

4 

6.  .7,3 

4" 

6.   :.,-j 

6 

6.  26,5 

6 

6.   47,4 

8 

6.  J6,, 

10,9 
11,6 

8 

6.  4^" 

i.C 

.763,0 

6.  ,7,6 
6.  S9,2 

1770,0 

6.  4J.o 
6.  43.0 

4 

7.  10,6 

6.  41,6 

6 

6 

6.  42,0 

^'4 

8 

?•   33,4 

8 

6.  4i,i 

1763,0 

7-  44,7 

10,9 
9.7 
9,0 
7.8 

1771,0 

i,y 

4 

7-  S5.6 
8.     5,3 

6.  4S,. 
6.   ;=,3 

4,2 

6 

8.  .,,3 

6 

6.  s;-2 

8 

8.  22,1 

8 

6,9 

6.7 

'7^4,0 

8.  29,0 

— 

i7;i,  0 

7.    10,0 

— 

— 

__  , 

_ 
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TABLE  XIX.     Equations  arifing  from  tile  action  of  Jupiter. 


1784,0 


■  49.8 

■  54.8 


«■  35,9 
8.  3,,r, 


8-  45,7 
8.  47,5 
8.  48,6 
8-  49.3 
8-  49,7 

8.  49,4 
8.  48,0 
8.  46.1 
8.  44,, 

8-  41,7 

8.  38,5 

8.  35.4 

a.  31,6- 

8.  a8,o 

9-  «4,i 


8.  30, 


7.  j8,8 

7-  5S.7 

7-  53.a 

7-  5M 


1796,0 


7-  48,7 
?■  4',S 
7-  44,5 


7-  4',9 

7-  43.3 

7-  44.6 

7.  4«,i 


7-  52,8 
7-  !S,i 


1798,0 


8.     6,7 


8.  19,6 


8.  20,1 
8.  16,5 
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TABLE  XIX.     Equations  ariling  from  the 

aAion  of  Jupiter. 

...... 

Equat. 

Diff, 

».... 

Equat. 

OifiT. 

1 

U.      1. 

SEC. 

M.      ». 

..c. 

lB3+,0 

8.   12,1 

4,8 

.8.3,0 

8.     0.7 

8-     7.3 

3 

8.     13,2 

lo'i 

S.     1,7 
7-  54,3 

7.4 

4 
6 

2:":5 

9.4 

7.  46,8 

8,. 

8.  40,; 

7,4 
5,6 

i8os,  0 

7-  38.7 

.8.3.0 

!•  "■' 

7.  30,0 
7.  20,6 

9'4 
9.6 

4 
6 

8-  53.3 
8-  S7,9 

4,6 
3.3 

7-     0,7 

8 

9-     3.« 

2,4 

1806,  0 

6.   50,3 
6.  4o,a 
6.   30,1 
6.  =0,6 
6.   11,4 

10,0 
10,0 
9.6 
9,2 

9,6 
8,4 
7'9 

.8.4,0 

3 
4 
6 
8 

9-     S.o 
9-     S,i 
9-     S." 
9-     J.4 
9.     0,0 

o>5 
0,3 
1,8 
3,4 
4,0 
5,0 
5,» 
6,1 
6,9 
7,7 
8,6 

9," 
10,2 
10,6 

1807,  0 

6.     1,8 
S-   S3.4 
S-  4S.S 

.8.5,0 

3 
4 

8.  S6,.> 
8.  ,5,2 

s-  39.0 

S-  33.3 

5.7 

8 

8.  J,,, 
8.  3=,=. 

.808,  0 
4 

5.  28,4 
i-  ^5,8 
J.  34,1 
5.  24,0 

».6 
'.6 
0,3 

1816,0 

3 
4 
6 

8-  «),s 
8.  15,9 
8.     6,7 
7-  56,  j 

5.  25,2 

3,6 

3.8 

/■  +S.9 

tSog,  0 

5.  27,8 

18.7,0 

7-  34.8 
7-  '3,6 

,1,2 

5-  36,9 

4 

7-  'i,j 

11,1 

S-  43." 

7-     -.4 

S-  S'.3 

8 

6.  so,o 

1810,0 

6.     o,a 

10, 1 

i8iB,o 

6.  ,8,9 
6.  28,5 

10,4 

6.  ai.s 

6.  18,6 

6 

6.  33,2 

6 

6-     9.+ 

?'■ 

6.  45.4 

' 

8 

6.     0,7 

6,9 
6,4 

i8ti,  0 

6.  58,1 

7.  11,0 

12,9 

.8.9,0 

5-  53,8 
S-  47.4 

7.  24,' 

4 

7.   36,4 

6 

!■  J8,5 

7    48,7 

8 

5-  3  7.4 

'' 

8.     0.7 

.820,0 

5-  37,> 
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TABLE  XX. 

Equation  of  the  center  of  Jupiter,  with,  the  principal  part  of  the 
Equation  of  Light. 

Arg.  A 

Equal   nA. 

D  iff 

Arg.  A. 

Equtitk 

nA. 

■  Diff 

Arg.  A. 

8000 
8100 
3200 
8300 
8400 

EquatioD  A. 

Diff. 

H.     M.        S. 

,BC. 

H,      W.       5. 

src. 

0.  36.  47.7 
0.  36.  27,6 
0.  36.  8,9 
0-  3  5-  5 '.4 
0.   3  5-   35.4 

SIC. 

20,1 
"8,7 
17,5 
16,0 

>4.8 

'3.5 
i[,9 
10,4 
9,3 
7.9 
6,3 

0,6 
0.9 

a,3 

).s 

5.» 

6,8 
8,0 
9,i 
10,9 
■".S 
14,0 

lii4 

,6,8 
.8,4 
19.7 
a',3 

",7 
24.3 
»S.! 

17,3 

.8,4 
30,0 
J', 4 
33,9 
34,0 
35.7 

too 
300 
300 

400 

1.     54.     44,8 

I.  S>  =7.3 
I.  52.  9.t> 
1.  50.  5s,3 
I.  49-   34,8 

77,5 
77.S 
77.i 
77.5 
77,4 
77,3 
77.+ 
77.' 
77,' 
76.9 

76,7 
76,6 
7&.5 
76.' 
75,8 

75,7 
7j,4 

74^7 
74,4 
73.9 
73,7 
73,3 
7^.7 
7^,4 
72,0 
7. ,6 
7i,a 
70.4 
69,8 

69.3 
68,8 
68,2 
67,8 
67.' 
66,1 
65,6 
65,2 
64,1 
65,4 

40  QO 
4100 

4200 
4300 
4400 

I.     6. 

1.  4. 
I.  3. 
1.     a. 

8,1 

3,' 
',9 

6j,g 

62,1 

6.,2 

60,7 

59.7 

58,9 
58,0 
57,3 

ii.3 

r.:i 

50,7 
48,6 

z 

45.5 
44,4 
43,4 

42,4 
4',4 

39,9 
J8,9 
37.6 
36.5 
35.4 
34.3 

30,5 

39,. 

28,0 
26*7 

35,4 
34,3 

12,6 

ai.s 

£1 

700 

800 
900 

I.  48-  '7,4 
1.  47.  0,1 
1.  45.  42,7 
I.  44.  35,6 
1.  43.     8,5 

4600 
4700 
4800 
4900 

0.  59. 
0.  53. 
0.  57. 

',5 
2,6 
4,6 
7.3 

8500 
8600 
8700 
8S00 
8i>oo 

0.  35.  30,6 
0.  35.  7,1 
0.  34.  55,3 
0.  34-  4^,8 
0-   34-  35,5 

1000 
1100 

ijoo 
1400 

I.  4'-  5'.6 
I.  io.  34,9 
I  39.  iS,3 
I.  38.  1,8 
:.   36.  4;,7 

5000 
5100 
5000 
5300 

5400 

0.  56. 
0.  sj. 
0.  54- 
0.   5J. 

'5,7 
=  ',J 

3s!o 
43.2 

9000 
9100 
9300 
9300 

94£>o 

0.  34.  37,6 
0.  J4.  21,3 
0.  34.  16,4 
0.  34.  13,8 
0.   34-   '0.7 

;£o 

1700 

iKoo 
1900 

'■35-  29,9 
I.  34.  14,2 
I.  32.  58,8 
I.  31.  43,8 
1.    3a   »q,i 

5600 
5700 
5800 
5900 

0.  51. 
0.   SI. 

0.  50. 
0.  49. 
0.  4l>. 

'4.4 
26,8 
40,  [ 

9500 
9600 
9700 
9800 
9900 

0.  34.  10,1 
0.  34.  11,0 
0.  34.  13,3 
0.   34.   16,8 

0.    34.    32,0 

3  000 

2300 
Z400 

1.  29.  14,7 
I.  2?.  o,S 
t.  26.  47,' 

'■  25.  35,a 

1.    24.    21,1 

6000 
6100 
6300 
6300 
6400 

0.  47. 
0.  47. 
0.  46. 
0.  45. 
0.  45. 

54,6 
10,3 
26,8 
44,4 

foioo 

lojoo 
10400 

0.  34.  =G,8 
0.   34.  36,8 

D.    34.    46,3 

D.  34.  57,2 
0.   35.     9,7 

a  600 

sKoo 
2900 

'-  ^3-     8,7 

..  2,.  56,; 
1.  20.  45,1 
I.  19.  33.9 
..   i§.  23,5 

6joo 
6600 
6700 
6B00 
6900 

0.  44. 

0.  43. 
0.  43 . 
0.  42. 
0.   4'- 

23,1 

6,0 
30,1 
54,7 

J  0700 
10800 
10900 

0.  35.  23,7 
0.  3;.  39,1 
o-  35-  Si.9 
0.  j6.  14,3 
0.  36.  34,0 

3000 
3.00 

3200 
3300 
3400 

1.  17.  13,7 
>.  16.  4,4 
I.  :4-  S^fb 
'■  13-  47.4 
1.   12.   39,6 

7000 
7100 
7200 
7300 
7400 

0.  41. 
0.  40. 
0"  40. 
0.  39. 

0. 39. 

20,4 
47,5 
'5,7 
45,2 
J  6,1 

II300 
11300 

[1400 

0.  36.  55,3 
0.  37-  'V 
0.  37.  42,2 
0.  38.  7,7 
0.  38.  34,9 

3500 
3600 
3700 
3800 
3900 
4000 

'.  M.3M 
I.  10.  36,4 
I.      9.  30,8 

t.  7.  11,5 
I.     G.     8,1 

7600 

7700 
7aoo 
7900 
8000 

0.  37. 

0.  37. 
0.  37. 
0.  36. 

48,' 
21,4 
56,0 
3',« 
9,a 
47' 7 

M500 
11600 
11700 
11800 
11900 
13000 

0.  39.  3,3 
0.  39-  33.3 
0.  40.  4,7 
0.  40.  37i6 
0.  4'.  I ',6 
o-  41.  47,3 

1(4 
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TABLE 

XX.     Equation  of  the  center  of  Jupiter,  with  the  princ 
Equation  of  Light. 

ipa!  part  of  the 

Arg.  A. 

EqaacionA.   | 

D^fF. 

Arg.  A. 

Equation  A. 

Dur. 

Arg.  A. 

S^ 

jn.oa  A 

Diff. 

H. 

M.       S. 

HC. 

«.     U.       i. 

sec. 

M.         t 

»IC. 

laooo 

0. 

41-  47.3 

37.0 
38.4 

16000 

1.    33.   33,1 

80,7 

20000 

19-     14,6 

I3IOO 

0. 

4a-  34,3 

20100 

ao.   36,a 

8si 

12300 

0 

16200 

13300 

0. 

43-  4».6 

4'.* 

4^,7 

43.9 
4S.3 
46,6 

48.0 

49.» 

16300 

t.  36.   26,0 

30300 

»3-    "7,7 

13400 

0. 

44.  33,8 

16400 

1. 37. 48.S 

83,0 

S),S 

84,0 
84,4 
84,9 

8!,. 

2040a 

»4-   37,S 

:i'^ 

I 

45-     6.i 
4!-   S0.4 

16500 
16O00 

I.  39.  11,5 
1.  30.  35,0 

30500 
30600 

^7-    14.9 

7«,J 

lie 

0 

46-  3S.7 

47.    32,3 

16700 
16800 

1.  31.   s9,o 
1.   33.  33,4 

30700 
30800 

»8.    3a,4 
a9-  49.' 

76.7 

lagoo 

0 

48.   '0,3 

16900 

'-34-  48,3 

3090a 

f-      S.O 

13000 

0 

48.  S9i; 

S0.7 

17000 

1.   36.   13,5 

8i,6 

3 1000 

3».  ito.4 

7*3 

ijioo 

0 

49. 50,3 

17100 

1.   37.  39,1 

s?? 

a  1 100 

33-   34.7 

ijaoo 

0 

so.  4i,g 

54,6 
SS.7 

17300 

1.   39.     s.o 

3 1200 

3+-  48.1 

13300 

0 

SI.   34.« 

17300 

I.  40.  31,3 

31300 

36.      0,8 

13400 

0 

5»-  29.4 

17400 

I.  41.   57,7 

86,8 

31400 

3?-    >»,3 

70.8 

i3;oo 

0 

S3-  »5.' 

S6,8 
S7.9 

a: 

17500 

1.  4J-  "4.5 

86,8 
8;,. 
87,» 
87,J 

87,4 
87,5 
«7.i 
87,4 
S7.4 
S?,J 

87,» 
86,, 
86,7 

31500 

38.  aj.i 

11 

66,, 

Hi 
6a.4 

13600 
13700 

0 

54-  a '.9 

55-  '9.8 

17600 

17700 

1.  44.   51,3 
1.  46.   .8,4 

21600 
31700 

39-    3i.7 

1J800 

0 

56.  19,1 

.7800 

I.  47.  45,6 

31800 

4»-  49.1 

13900 

0 

S7-    '9.15 

17900 

1.  49.   13,9 

31900 

4»-    SIS." 

14000 

0 

58.  31,3 

18000 

I.   50.  40, J 

22000 

44.      1,6 

14100 
14330 

0 

59.  34,0 

0,  3  7,6 

1.  32,6 

63,6 
65,0 

i8aoo 
18300 

I.  s».     7.8 
•■   S3-  3S.3 

IIIOO 

33300 

4S-      «,. 

46.      9,4 

14+00 

a.  38,5 

18400 

1-   ib.  30,1 

2=400 

4S-     .3:1 

!:;" 

^4^00 

3.  4S'6 

18500 

'■   S7.   57,4 

33500 

14600 

4-   S3,8 

69," 
70,1 
71,0 

71.9 

1.   59.  34,6 

22()O0 

SO.    ia,o 

J8,» 

14700 

6.     3,9 

18700 

a.     0.  51, s 

22700 

5'-      9,8 

14800 

7.   13,0 

18800 

3.     3.  .8,3 

aaHoo 

52-      6,1 

A! 

14900 

8.  34,0 

18900 

3.     3.  44.9 

86,s 

22yOO 

53.       1.3 

Si.' 

ijooo 

-     9-  3S'9 

19000 

3.     s.  11,4 

3J0OO 

a 

53-    SS.4 

S4.' 

S>,6 

iSioo 

19100 

3.     6.  37,4 

33100 

2 

54-    4a,o 

1J3D0 

12-       3,5 

74,8 

7S,S 

76.  s 

19300 

3.     8.     3,2 

2J30O 

3 

55     39,6 

■SJOO 

■  '3-  '7.3 

19300 

3.      y.    tiJ,7 

85U 

84,5 

84.3 
83,8 
83,a 
83,8 
83,1 

23300 

3 

50.' 

15400 

.  14.  33,8 

19400 

3.   10.   53,9 

33400 

* 

S7-    18,9 

49,' 

ijiOo 
ijboo 

-   'S-  49.3 
.   '7-     ^4 

ly60O 

a.    12.   18,4 
2.    13.  42,7 

25500 
33600 

= 

'■i  .^t 

47,; 
4«.! 

15700 

.   18.  34.3 

78.S 

19700 

3.  IS-     6,5 

33700 

59-  37,5 
0.  ai,a 

44,8 

•   '9-   41.7 

19800 

a.    16.  29,7 

33800 

43,7 

15900 

.  31.     3,0 

19900 

3.    17.   51,5 

23900 

'-     3,6 

4^,4 

16000 

.   33.    33,1 

a.   19.    14,6 

14000 

'■  +4.4 
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TABLE    XX.     Equation  of  the  center  of  Jupiter, 
Equation  of  Light. 


vith  the  principal  part  of  the 


Arg.  A. 

E'luailon  A. 

D;ft-. 

H.     M.       s. 

SKc. 

HOQO 

24200 
24300 

3.      I.  44.4 

3.      2.    2J,y 
3-      3-      =,3 
3.     3.   J9,o 

3«.4 
30.7 

34400 

3.     4.   14,0 

34.0 

24.JCO 

3.     4-48.a 

24^)00 

3-     $.  20,6 

i4doo 

3.     6.  21,3 

24900 

3.     6.  49,6 

I'ooo 

a  5 100 
25200 

3.     7.  41,9 
3-     8.     S.« 

"S.3 

2^JCO 

3,-400 

3.     8.  =«,4 
3.     8.  49,4 

a  1,0 
.q,6 

ajsoo 

:;6oo 

J.     9.  37,0 

i;;oo 

25^00 

J.     9.   sg,o 

2;qOO 

J.    10.    12,^ 

13,3 

10,8 

26000 

J.  10.  25,1 

J.    .0.    35,9 

3-   '0-  -l^J 

26100 

B,i 

26300 

26400 

J.    10.   59,9 

3.6 

26:00 

',. :;:  15' 

26600 

.16700 

3.  II.  10,7; 

0.8 

o,A 

26Bgo 

3.     M.     II, Ji 

26900 

3    M.  10,9! 

27JO0 
27200 
27300 

3-  11.     5.31 
3-   11.     o»s 

3     10-   S4*M 

N4 

27400 

3.    10.  46,4-t 

=  7600 

3.   10.  26,7 

27700 

3. 10.'  14.S 

27S00 

3.   10.      1,6 

27900. 

2B000 

3-     9-     3,8 

Arg  A 


28JO0 
28400 


28700 
3SH00 
21)900 


39000 
29100 


29500 
29700 


30000 
joioo 
J0200 
jojoo 

J0400 


30700 
30800 
J  0900 


Eqnatioii  A.      Diff. 


31500 
31600 

31700 


48.    lHjO 

47.    22,0 
46.    25,1 

45-  27,5 

44.  =a,7 

43-  29,3 
42.  29,0 


A       ^      Equation  A       Diff.  1 


J1200 

3i)oo 
32400 


32600 
32700 


33100 

J320Q 
33300 
33400 


33boo 
33900 


34200 
34300 
34400 


34K00 
34900 


35000 
35100 
35200 

35300 
35400 

35500 

35600 
3S/00 

3Si:00 
35900 


3"-  +5,7 
30.  3r.7 
=9.  29,1 


2+-  49.4 
23.  i*^,' 

22.  26,3 


18. 48,3 

'7-  34,9 
16.  20,9 


7-  34,6 
6.  i8,4 
5'  '.9 


■  '9,6 

■  44l» 


64,0 
64,8 
65,4 
66,3 
66,7 

67,4 
68,0 

68,6 

69,, 
69.7 
70,1 

70,8 
7'.3 
7^8 
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TABLE 

XXI.      EdCATlOH   C. 

Eqaat  C. 

Diff. 

Eq.iat.  C. 

Dff. 

Eqoat.  C. 

Diir. 

Arg   C. 

Arg.C. 

*ij.  C. 

If  c. 

M.       ». 

lEC. 

M.      1 

jec. 

!i 

lOO 

15.  ao,o 
13.  26,3 

"3.7 

3400 

3500 

29 
10 

"-:; 

40.1 

tc 

^ 

17.4 

65,7 
77'.4 
87,6 

96.7 
[03,6 

1 

aoo 

I'-  J4.7 

.oS,3 
■  03,8 
96,1 

3600 

30 

6900 

4 

34,« 

|i 

300 
^00 

1 1:2 

6.  16,4 

3700 
3800 
3900 

30 

30 

30 

39,7 
37,3 
20,5 

'4 

7030 

7100 

7200 

6 
7 
9 

ai4 
39.^ 

88,1 

78,  S 

67,3 

"0,6 

>'3>i 
"5,7 

600 

4.  sa,» 

4000 

29 

49.8 

44,0 

S6,8 

7300 

n 

>5.3 

1 

700 

1-  J9.7 

4100 

at 

s,« 

7400 

M 

6,8 

800 

2 

".4 

420a 

7jOO 

'^ 

2,; 

SS,4 

68,  i 

.,6,1 

goo 
1000 

I 

3r.o 

S4>6 
"i.9 

43,4 
"8,7 

4300 
4400 
4500 

^7 

4',+ 
11,8 

96,6 

7600 
7700 
7800 

18 

S»,6 
S«.7 
4!,i 

114,1 
112,8 
104,0 

1300 
1400 

I 

iic 

0,0 
'4,3 
28,9 

4600 
4700 
4800 

21 

'9 

30,2 
52,6 

4,; 

103,6 
.08,. 

7900 
8100 

22 
^4 

25 

3S,o 

As 
90,0 
70,8 

0 

(4,g 

4900 

8200 

96 

!7.» 

68,5 
56,. 

42,7 
28,, 
14.S 

1600 
1700 

= 

3ji7 

56,, 

79,8 
90,0 

5000 

JIOO 

'5 
•3 

20,0 
26,7 

"3,3 

8300 

8400 

2tf 

39 

6.3 

2,4 

1800 
1900 
aooo 

3 

•; 

6 

42i3 

3,0 
32,0 

5200 
S3O0 

5400 

9 
8 

3S,S 

47,4 
1,8 

.08,, 
,oj,6 

8600 

8700 

29 
30 

45,' 
'14,5- 
28,5 

9»,! 

96,6 

0,0 

lilt 

9 

106,0 

\Sl 

6 

4 

S:? 

88,6 
79." 
68,, 

8800 
89CO 

30 
30 

=8.5 
'4,1 

14*4 
28,7 

" 

sroo 

3 

39.  i 

9D00 

29 

45,4 

2400 

'5 
17 

4'. 4 
3/.S 
33.a 

m6,. 
"S.7 

5900 
6000 

I 

3r,o 

34,2 
50,1 

56,8 
44,0 

9100 
9100 

9300 

aq 

=  7 

3,0 
7.6 
0,3 

55,4 
67,3 

7».5 

3700 
sBoo 

16,7 

110,6 
103,6 
9^.7 
«;.6 

77,4 
6S.7 
S3.3 

6200 

0 

'9.S 

.6,8 

9400 

as 

4',» 

88,2 
96,2 
io3,S 
108,3 
111,6 
i'3,7 

8900 

23 

o.« 

6300 

9600 

3000 

24 

37,6 

6400 

0 

12,2 

26,. 
40,1 
53,3 

9700 

:o 

53,6 

3100 
3200 

3J0O 
3400 

26 

=  7 

28,3 

21,6 

6500 

6600 
6700 

" 

38,3 
.8,4 

".7 

9B00 
9900 

'9 

'7 
'S 

5,3 
•3,7 
20,0 

i 

1 

^ 

I 

k. 

- 
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TABLE  XXIV.  Second  Part  of  the  ReduAion,  which  depends  on  the  Sum  of  the 
Arguments  H  and  L;  with  the  Numbers  H,  1,  K  and  L,  the  Sum  of  which  is  the 
Argument  of  the  Half  duration 


'Argument 
H+L 


9000 
9100 
9200 


9300, 

9400 

9500 


9600 
9700 
9S00 


9900 

o 

100 


200 
300 
400 


500 
600 
700 


800 

900 

1000 


1 100 

I2CO 
1300 


1400 
1500 
1600 


1700 
1800 
1900 


2000 
2100 
22CO 


2300 
24CO 
2500 


6000 
5900 
5800 


5700 
5600 

5  SCO 


5400 
5300 
5200 


5100 
5000 
4900 


4800 
4700 
4600 


4500 
4400 
4300 


4200 
4100 
4000 


3900 
3800 
3700 


3600 
3500 
3400 


3300 
3200 
3100 


3000 
2  900 
2800 


2700 
2600 
2500 


Red 
H+L 


SBC. 


5>9 
6,6 

7»4 


8,2 
9,0 
9,8 


1,6 
it4 


3,3 

4f2 

5»i 


6,0 
6,8 

7,7 


8,6 

9,4 

2Cy2 


21,0 
21,8 
22,5 


23,2 

23,9 
24,6 


25,1 

^5,7 
26,2 


26,6 
27,0 

a  7,4 


28,0 
28,2 


28,3 
28,4 
28,4 


Number 
H 


o,«;883 
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T  A  B  L  E   XXVII.     Epochs  of  the  mean  Conjunftions  of  the  third  Satellite  of  Jupiter, 

with  the  Arguments  of  the  Equations. 
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with  the  Arguments  of  the  Equation? 
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TABLE  XXVII.     Epulis  of  the  mean  Conjunaions  of  the  third  Satellite  of  Jupiter,     '■ 

with  the  Arguments  of  tlie  Equations. 
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10i2 

JiS 

4Sli 

'735 

~7 

S6-  31.3 

078S0 

S146 

0.84 

897 

293 

B.         17J6 

•4 

3S-  S8.4 

10917 

S'S2 

9346 

08a 

119 

'737 

2 

■  S.  as.t 

'395* 

S'i8 

a;09 

266 

964 

173B 

4.   J3 

34.  S",7 

16990 

S'6+ 

767^ 

4S' 

7-i9 

'739 

S-      >.   34.   '9.8 

200=7 

5' 7' 

6835 

6j? 

634 
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TABLE 

XXVII.     Epotks  of  the  mean  Conjunftions  of  the  third  Satellite  of  Jupiter, 

with  the  Arguments  of  the  Equations. 

TEARS. 

D 

B 

F 

G 

H 

I 

K 

L 

' 

1700 

794 

878 

295 

'96 

9094 

8953 

9366     8303 

1701 

87, 

960 

053 

948 

9939 

98,7 

0185     9482 

1702 

947 

042 

8" 

701 

0785 

0680 

1203     0660 

17OJ 

024 

J2S 

57° 

454 

1628 

'543 

.S39 

B,        .704 

2o8 

328 

S06 

3473 

2403 

3041 

3018 

4'97 

1705 

.,S 

2go 

086 

959 

33'S 

327: 

3960 

1706 

'SS 

37^ 

84s 

7'2 

4'6o 

4133 

4876 

5373 

33' 

455 

603 

46s 

5003 

4994 

5793 

6s;o 

B.        .708 

40B 

537 

362 

317 

5846 

5855 

6709 

7736 

1709 

48; 

620  1     120 

970 

6689 

67,, 

7636 

8904 

1710 

S62 

702 

878 

723 

7533 

7579 

854= 

0080 

■'" 

639 

.'!♦ 

I>i1 

476 

8375 

844, 

9460 

'3(8 

B.        .7,» 

7'S 

B67 

395 

228 

9320 

9304 

0380 

2436 

'7'J 

IT 

949 

'S3 

98, 

0064 

0163 

1297 

36,5 

17,4 

869 

032 

9'2 

734 

0910 

'03' 

3315 

4793 

''■! 

946 

"4 

670 

487 

'754 

'895 

3'35 

5973 

B.        ,716 

023 

'97 

418 

3J9 

3598 

2758 

4052 

7'SO 

■7"7 

I" 

279 

186 

993 

3443 

3620 

8328 

17.8 

36. 

945 

?45 

4364 

448' 

fml 

9504 

.7,5 

3$. 

442 

688 

483 

5326 

6784 

0658 

B.        1720 

330 

462 

350 

5969 

6204 

77'9 

'857 

1721 

40; 

60- 

988 

679s 

7049 

86.7 

3011 

( 

1722 

482 

689 

964 

74' 

7640 

7912 

9536 

41S9 

'™ 

SS9 

77a 

722 

494 

8483 

8774 

04S3 

5367 

B.        .72, 

636 

854 

480 

346 

9329 

9638 

'37' 

6546 

172J 

7'2 

937 

239 

999 

0172 

0502 

2290 

7734 

.726 

789 

0'9 

997 

?5" 

'017 

■  363 

3206 

8903 

i;j7 

866 

102 

755 

S°5 

i860 

2326 

4'35 

0079 

B.        1728 

943 

'84 

5'4 

«57 

2702 

3087 

5041 

'>;5 

1729 

019 

266 

273 

010 

3546 

3949 

5958 

3433 

1730 

096 

348 

030 

7'3 

4388 

48.. 

6875 

3609 

■"' 

'73 

43' 

789 

5'6 

5333 

5673 

7793 

4787 

B.        17J2 

250 

S'3 

54- 

368 

6075 

'iS35 

87.0 

5964 

'733 

326 

l?l 

30s 

03 1 

6919     7398 

9637 

7'42 

V3+ 

403 

034 

?74 

7763     8361     0545 

8320 

■"! 

4S0 

769 

822 

536 

8607     9124 

'463 

9498 

B.        1736 

;s' 

843 

580 

3  79 

9453     9987 

338. 

o6;6 

'"2 

634 

Si 

339 

0J3 

0295     0849 

3399 

.854 

'738 

710 

097 

7B5 

"39      '7" 

43'6 

303' 

'739 

787    090 1 

855 

537 

'98,      2573      ;,jj  1 

430S  1 
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TABLE  XXVII.    Epciis  of  t!ie  mean  Conjunftions  of  the  third  Satellite  of  Jupiter, 

witli  the  Arguments  of  the  Equalions 

_ 

' 

T»... 

Meu  CMJmn. 

A 

S 

B 

c 

c 

D.      H.       M.         1. 

B.          1740 

4.     13.     IJ.    46,9 

33065 

S'77 

5998 

820 

469 

174' 

S-     0.   S3.   14,0 

26100 

S.83 

S16. 

005 

304 

i?4" 

S.  "■  !'■  4>.' 

29138 

5189 

4333 

.89 

140 

■         ''" 

6.     0.   12.     8,3 

3117s 

S'95 

3486 

374 

975 

B.        .!44 

i-  "■  5'-  J!.* 

3531. 

3649 

SS8 

Sio 

'"1 

5.  aj.  ji.     a,; 

03348 

5208 

1813 

743 

645 

1,46 

6.  11.  10.  a9,6 

05285 

5314 

0976 

927 

4B0 

■'»' 

6.  aa.  49.  j6,7 

08331 

S320 

0140 

3'S 

B.        •,!» 

6.   .0.  a,    ai,8 

M3S8 

5236 

9304 
8466 

397 

150 

1749 

6.  21.     8.   50,9 

'439! 

5333 

4». 

985 

.750 

0.      J.  48-  41,1 

'7371 

5043 

7449 

094 

i:o4 

■         '"' 

0.  i;.  a8.     y,! 

30409 

5049 

06 10 

378 

639 

B.        17J1 

0.     S-     7-   36f4 

33446 

i«iS 

5773 

463 

■474. 

>7i3 

0.    16.   47.     3,6 

26483 

;c6i 

4933 

647 

310 

"7S4 

1.     4.  a6.   30,7 

39519 

5067 

4094 

833 

'45 

'"5 

1.   16.     S-  S7.8 

32556 

5073 

3357 

016 

(180 

B.        .756 

'■     3-  4S-  24.9 

3SS93 

;o8o 

2431 

30I 

B15 

'"Z 

1.    15.  14.    S2,0 

03619 

5086 

■584 

386 

65c 

■7>» 

1.     3.     4.   19,1 

05666 

5093 

0749 

570 

485 

■7S9 

1.   14.  43.  46,1 

0B703 

■5098 

99'3 

755 

330 

fi.        1760 

a.     a.  13.  .3,3 

"740 

5104 

9077 

939 

■55 

176. 

a.   14.     a.  40,s 

14776 

5110 

8ij8 

124 

'll)0 

i,fa 

3.      1.  4=-     7i6 

•78.3 

5"7 

7400 

309 

1-i'i 

,    ''i' 

3.  13.  31.  34.7 

30850 

5.13 

6561 

493 

6'.; 

B.        1764 

3.      1.      I.      i.B 

338b'i 

5139 

5731 

678 

406 

176; 

3.   13.  40.  a8,9 

36913 

S'35 

46S4 

863 

331 

1766 

4.     0.   19.   56,0 

29960 

5141 

4048 

047 

166 

176; 

4.-   '■■   59-  "3,1 

32996 

S14B 

33.1 

331 

001 

B.        1 76b 

}.  23-   38.   so,a 

00033 

S'S4 

1375 

4.6 

836 

1769 

4.   .1.   .8.    .7.4 

03070 

5i6o 

»539 

(.00 

67. 

1770 

4-  ".   S7.  44,5 

06107 

5.66 

0701 

7^5 

506 

B.        177J 

S.  10.  37.  11,6 

09143 

S'7» 

9B64 

970 

343 

4.  3=.   -6.   38,7 

13180 

5' 79 

9036 

'S4 

'77 

u 

'773 

S-     9-  56-     S»« 

153.7 

5185 

8188 

339 

'774 

S-  3'-  35-   33,9 

18254 

5'9'. 

7348 

51. 

847 

'77S 
B.        1776 

6.     g.   I  J.     0,0 

21390 

S'97 

6510 

708 

683 

5.  30.  54.  27,3 

24337 

5303 

5673 

893 

51B 

1777 
.778 

6.     8.   33.   S4.3 

37363 

5309 

4837 

077 

353 

6.  20.   13.  31,4 

30400 

52.6 

399<^ 

362 

188 

'779 

o-     3-  S3.   ia,7 

33377 

5026 

3984 

873 

001 

• 

ill 

^. 

" 
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TABLE  XXVII.  Epochs  of  the  mean  Conjundtions  of  the  third  Satellite  of  Jupiter, 

with  the  Arguments  of  the  Equations. 

YEARS. 

D 

£ 

F 

G    H 

I 

K 

L 

B.    1 740 

864 

172 

614 

290 

2825 
3668 

3435 

6050 

5385 

1741 

941 

255 

37» 

043 

4»97 

6967 

6563 

1742 

018 

337 

131 

796 

4512 

5160 

7885 

7740* 

1743 

094 

420 

889 

548 

5355 

6022 

8802 

89'8 

1744 

'71 

502 

647 

301 

6199 

6884 

9720 

0095 

1745 

248 

584 

406 

054 

7042 

7746 

0636 

X272 

1746 

325 

667 

164 

807 

7884 

8607 

'55* 

2448 

1747 

401 

749 

922 

559 

8727 

9468 

2469 

3625 

' 

B.   1 748 

478 

831 

681 

312 

9569 

0330 

3385 

480  X 

1749 

555 

9'3 

439 

065 

0413 

1 192 

4303 

5979 

' 

1750 

630 

994 

182 

803 

1240 

2038 

5202 

7133 

i7S» 

707 

077 

941 

555 

2085 

2902 

6X22 

8313 

B.   175a- 

784 

'59 

699 

308 

2930 

3765 

7040 

949' 

'753 

861 

242 

457 

061 

3775 

4630 

22^2 

0671 

I7S4 

938 

3^4 

216 

814 

4620 

5493 

8878 

'849 

1 

»75S 

014 

407 

974 

$66 

C464 

6355 

9795 

3027 

B.   1756 

091 

489 

733 

3'9 

6306 

7216 

0710 

4203 

'7S7 

168 

57' 

491 

072 

7'49 

8078 

X628 

5380 

; 

1758 

^44 

654 

249 

825 

7990 

8938 

*543 

^555 

»7S9 

321 

736 

008 

578 

8833 

9800 

3460 

773a 

B.   1760 

398 

818 

766 

330 

9675 

0662 

4376 

8908 

1761 

475 

901 

5*4 

083 

0520 

1524 

5*95 

0087 

176a 

55» 

983 

283 

836 

1364 

2388 

6213 

J  265 

1763 

628 

066 

041 

588 

22x0 

3252 

7132 

*445 

B.   1764 

?oS 

148 

799 

34' 

3056 

4x16 

8052 

3624 

1765 

782 

231 

558 

S^l 

3899 

4979 

8069 
9888 

4802 

1766 

859 

3'3 

316 

8^46 

474a 

5840 

5978 

1767 

936 

395 

074 

599 

5584 

6702 

0802 

V^^ 

B.   1768 

012 

478 

833 

35a 

6427 

7563 

1719 

833X 

* 

1769 

o8g 

560 

59' 

105 

7269 

8424 

2635 

9So8 

1770 

166 

642 

349 

857 

8113 

9287 

355* 

0^85 

1771 

3*4 

7^5  ^ 

108 

6jo 

8956 

0149 

4470 

X863 

B.   177a 

396 

807 

866 

363 

9801 

X012 

5390 

3041 

»773 

890 

624 

ne? 

0646 

1874 

6306 

42x9 

>774 

473 

97a 

383 

868 

1491 

2740 

7226 

5399 

B.   1776 

027 

^si 

141 

621 

2336 

3603 

8144 

6578 

137 

90Q 

373 

3'79 

4465 

9062 

2"^ 

'777 

703 

220 

6c8 

127 

4022 

53*7 

0896 

8932 

. 

1778 

780 

302 

416 

■  879 

486s 

6189 

0109 

'779 

857  j  384 

160 

617- 

5690 

-      •   - 

7033 

'793 

1262 
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TABLE  XXVII.    Efocks  of  the  mcaa  Conjundions  of  the  third  Satellite  of  Jupiter, 

with  the  Arguments  of  the  Exjuatiotis. 


TBARS. 


B. 


B. 


B. 


B. 


B. 


B. 


B. 


B. 


B. 


780 
781 
782 

783 
784 


78s 
786 

787 
788 

789 


790 
791 
79a 

793 
794 


795 

796 

797 
798 

799 


Mean  Conjund. 


D.     H.      M. 


6.  .19. 
o.     3. 

0.  14. 

1.  2. 
o.  14. 


3a. 

3»- 
10. 


6,9 

34»o 
28,2 


«•  '•  49-  S5»3 

1.  13.  29.  22,5 

2.  I.     8.  49,6 

1.  12.  48.  16,7 

2.  o.  27.  43,8 


2.  12.     7.  10,9 

2.  23.  46.  38,0 

2.  II.  26.     5,1 

2.  23.     5.  32,3 

3.  10.  44.  59,4 


3- 
3- 
3- 
4- 
4* 


22. 
10. 
21. 

9- 

21. 


24. 

3- 

43- 
22. 

2. 


26,5 
S3»6 
20,7 

47,8 
i4f9 


800 
801 
802 
803 
804 


805 
866 

807 
808 
809 


810 
811 
812 
813 
814 


81C 
8j6 

817 
818 
819 
820 


5.  8,  41.  42^0 

5.  20,  21.   9,2 

6.  8.  o.  36,3 
.6.  19*  40.  3,4 
6.  7.  19.  30,5 


00473 

034s  I 
06488 

09524 

12561 


'5597 
18634 

21671 

24707 

a  7  744 


30781 
33818 
00854 
03891 
06927 


09965 
13001 
16038 
19075 
221 1 1 


6.  18.  58.  57,6 
o.  2.  38.  48,9 
o.  i4«  18.  16,0 


o. 
o. 


I. 
13- 


57' 
37- 


43, » 
10,2 


I. 
i; 
I. 


I.  16. 

12.  56. 

o-  35- 

12^  14. 


I.  23.  54. 


37,4 

4,5 
31,6 

25,8< 


25148 
28184 
31221 

34^58 
01295 


04334 
07308 

10345 
13381. 
16418 


'9454 

!•>  22491 
25528 
28564 
3160I 


2. 
I. 
2. 


II. 

23- 
10. 

.  22. 

3.  10. 

2.  21. 


33- 

'3- 

52- 
32. 

II. 
5'- 


5^,9 

20,6 

47,  t 

14,3 

41,4 

8,5 


34638 
01674 

047". 
07748 

1078.^^ 

13821 


5228 
5038 

5044 
5050 

5^*57 


5063 
5069 

5075 
5081 

5088 


5094 
5100 
5106 
5112 
5118 


5125 

5'3i 
5'37 
5143 
5 '49 


5156 
5162 
5168 

5'74 
5180 


5186 
4996 
5003 
5009 
5015 


5021 
50x7 

5034 
5046 

;5Q46 


5052 

505^ 

5065 
5071 

5077 

5083 


B 


2327 
1309 
0471 
9634 
8  796 


631 

^43 
428 
613 

797 


7959 
7121 

6284 

5448 
4610 


3774 
2937 

2100 

1262 

0424 


9587 

8749 
7912 

7075 
6237 


982 
166 

35« 

535 
720 


905 
089 

a  74 
458 
643 


828 
012 

566 


5400 

4563 
3726 

2888 

205  r 


!i2i5 
0200 
9363 
8527 
7690 


6852 
6012 

5'73 
4335 
^496 


2660 

1824^ 

0988 
0152 
9316, 
£481 


75' 

955 
120 

304 
489 


673 
286 
470 

655 

840 


024 

2^9  \ 

393 

578^ 

762 


947 

'ii». 
3^6 

501. 

685; 

870 


858 

512 

347 
182 


017 

688 
523 
358 


'93 

028 

863 
698 

534 


369 
204 
039 

874 
709 


544 

3/9 

214 

050 
88$ 


720 

539 

374 

209 

044 


879 

7'4 

549 

385 
220 


055 
890 

560 
396 
230 
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TABLE  XXVIII.    Revolutions  of  the  third  Satellite  for  Months. 


t»m 


' 

MOVTHt,  J 

Change  of  the 
^4ean  Conjundion. 

A 

S 

B 

c 

C 

D    B.   U.   t. 

Jaatary. 
Jaouaiy. 

7-  3-  59-  3>t8 
14.  7.  59.  11,7 
21.  II.  58.  47,5 
28.  15.  58.  23,3 

60 
119 

»79 
238 

196 

392 
589 

785 

180 

3S9 
539 
7«9 

S7» 
»44 
7'7 
•89 

016 

033 
049 

066 

Febrosuy. 
February. 

4-  '9-  57-  S9»a 
II.  23.  57.  3$,o 

19.  3.  S7-  *o.8 
26.  7.  56.  46,7 

298 

357 
417 
476 

981 

1177 

1373 
1570 

898 
1078 
1258 

'437 

861 

433 
006 

578 

08s 
098 

«>5 
131 

Kfarch. 
March* 

5.  II.  56.  22,4 
12-  15.  S5-  58»a 
19.  19.  55-  34,1 
26.  25.  55.  9,9 

536 

655 
715 

1766 
1962 
2158 

^354 

1617 

'797 
1976 

1156 

150 
7»» 

867 

»47 
164 

180 

»97 

April. 
April. 

3-  3-  54-  45»7 
10.  7*  54*  21,6 

17.  11.  53.  57,4 
»4-  »5-  S3-  33»* 

774 
834 
893 

953 

a  747 
^943 
3139 

2336 
2515 
269s 
2875 

439 
on 

584 
156 

213 
229 
246 
s6a 

May. 

I.  19.  53.  9,1 

8.  23.  52.  44,9 

16.  3.  52.  20,7 

23.  7.  51.  56,5 

1012 
1072 
1131 
1191 

3335 

3532 
37*8 

39*4 

3054 
3»34 
34«4 
3593 

728 
300 

«73 
445 

278 

*9S 
S" 
328 

Bday. 
June. 

30.  II.  51.  32,4 

6.  15.  51.  8,2 

13.  19.  50.  44,0 

20.  23.  50.  19,9 

1250 
1310 
1369 
1429 

4120 
4316 

45^3 
4709 

3773 
3953 
413a 
431a 

017 

589 
162 

734 

344 

360 

377 
393 

June. 
July. 

28.  3.  49.  55,7 

S-  7-  49-  3'i4 
12.  11.  49.  7,3 

19.  15.  48.  43,1 

1480 
1548 
1608 
1667 

4905 
5101 

5*97 
5494 

449a 
4671 

4851 
S031 

306 

878 

45' 
023 

409 
426 

44a 
459 

4 

July. 
Aoguft. 

26.  19.  48.  18,9 

2.  23.  47.  54,8 

10.  3.  47.  30,6 

17.  7.  47.  6,4 

1727 
1786 
1846 
1905 

5690 
5886 
6082 
6278 

j2IO 

5390 
5569 

5749 

167 

740 
312 

475 
491 

508 
5*4 

Augoft. 
Sepccmber. 

24.  II.  46.  42,3 

31.  15.  46.  18,1 

7.  19.  45.  53,9 

1965 
2024 
2084 

647  s 
6671 

6867 

5920 
6108 
6288 

884 
456 

029 

540 

557 
573 

September 

14.  23.  45.  29,8 
22.  3.  45.  5,6 

a9-  7-  44  4i»4 

2144 
2203 
2263 

7063 
7259 

7456 

6468 
6647 
6827 

601 

>73 
745 

590 
606 

63s 

il 


' 


i 
1' 


•^m 


I 
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TABLE 

XXVIII. 

Revolutions  of  the  third  Satellite  for  Months. 

Chanee 

MONTHS. 

Sec. 

D 

E 

F 

G 

H 

I 

K 

L 

\ 

D. 

January. 

7 

2 

2 

«S 

'5 

17 

n 

18 

^3 

14 

3 

3 

30 

30 

33 

34 

36 

46 

21 

5 

s 

45 

44 

50 

51 

54 

69 

January. 

a8 

6 

6 

59 

59 

66 

68 

7a 

92 

February, 

4 

8 

8 

74 

74 

83 

85 

90 

"5 

II 

9 

10 

89 

89 

99 

lOI 

108 

139 

^9 

II 

II 

104 

103 

116 

118 

126 

162 

'     ' 

February 

26 

12 

i3 

119 

118 

132 

'35 

144 

18s 

March. 

5 

H 

IS 

134 

'33 

149 

15a 

162 

208 

12 

IS 

16 

149 

148 

i6j 

169 

180 

231 

- 

'9 

17 

18 

164 

162 

182 

186 

198 

254 

March. 

26 

18 

»9 

178 

n? 

198 

203 

216 

^77 

April. 

3 

20 

21 

193 

192 

2x5 

220 

^34 

300 

10 

21 

23 

208 

207 

232 

^i7 

252 

323 

17 

23 

24 

223 

221 

248 

*S4 

270 

346 

April. 

^4 

24 

26 

238 

236 

265 

271 

288 

369 

/ 

May. 

I 

26 

^7 

^53 

251 

281 

287 

306 

393 

8 

^7 

29 

268 

266 

298 

304 

3*4 

416 

■ 

16 

29 

31 

283 

280 

314 

3»' 

34* 

439 

^3 

30 

3a 

297 

295 

331 

338 

360 

462 

May. 

30 

32 

34 

312 

310 

348 

355 

378 

485 

June. 

6 

33 

36 

327 

3*5 

364 

372 

396 

508 

13 

35 

37 

34a 

339 

380 

3891 

414 

531 

20 

36 

39 

357 

354 

397 

406 

432 

554 

June. 

28 

38 

40 

37a 

369 

413 

423 

450 

?" 

July. 

5 

39 

42 

387 

384 

430 

440 

468 

600 

12 

4» 

44 

401 

399 

447 

457 

486 

623 

1 

'9 

42 

45 

416 

413 

463 

473 

504 

646 

July. 

26 

44 

47 

43" 

428 

480 

490 

522 

67O' 

Auguil. 

2 

45 

48 

446 

443 

496 

507 

540 

693 

10 

47 

50 

461 

458 

S'3 

5»4 

558 

716 

»7 

48 

5* 

476 

47a 

529 

541 

576 

739 

24 

50 

53 

491 

487 

546 

558 

594 

76a 

^0  _ 

Auguft. 

3> 

5^ 

55 

506 

502 

562 

575 

612 

78$ 

September. 

7 

S3 

57 

520 

517 

579 

jg2 

630 

000 

14 

54 

S8 

S35 

531 

595 

600 

648 

831 

22 

56 

60 

550 

S46 

612 

626 

666 

854 

September. 

29 

57 

61 

565 

561 

629 

643 

684 

877 

- 

.......        1 

Vol.  hi. 


C  c 


soc 
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TABLE  XXVIII.     Revolutions  of  the  third  Satellite  for  Months. 


MONTHS. 


Change  of  the 
Mean  Conjundtion. 


D. 


n  •       M*        8  a 


Oaobcr. 


6.  IX.  44. 
13.  ij.  43. 
20.   19.  43. 


i7»3 

53»i 
28,9 


Odobcr. 

November. 


November. 
December. 


27.  23.  43.  4,8 

4.  3.  42.  40,6 

II.  7.  42.  16,4 


i8.  II. 
25-  15. 
19. 


A. 


41.  $2,2 
41.  28,0 
41.  3,8 


December. 


9.  23.  40.  39,7 
17.  3.  40.  15,5 
24.  7.  39.  51,3 
31.  II.  39.  27,2 


2322 
2382 
2441 


2501 
2560 
2620 


2679 
2739 
2799 


2858 
2918 

^977 
3037 


7652 
7848 
8044 


8240 

8437 
8633 


8829 
9025 
9221 


9418 
9614 
9810 
0006 


B 

c 

C 

7007 

318 

639 

7186 

890 

655 

7366 

462 

671 

7546 

034 

688 

77*5 

607 

704 

7905 

'79 

721 

808$ 

751 

737 

8264 

3*3 

753 

8444 

896 

770 

8624 

468 

786 

8803 

040 

802 

8983 

612 

819 

9163 

185 

835 

« 

MONTHS. 

Change 
&c. 

D 

E 

F 

G 

H 

I 

K 

L 

1 
1 
i 

» 

1 

1 

1 

D. 

Odober. 

6 

13 
20 

59 
60 

62 

63 
66 

580 

595 
610 

576 
590 
605 

645 
662 

678 

659 
676 

693 

702 
720 
738 

900 
924 

947 

oaobcr. 
November. 

*7* 

4 
II 

63 

65 
66 

68 
69 

71 

625 
639 
654 

620 
649 

695 

711 
72S 

710 

7*7 
744 

756 
774 
791 

970 

993 
1016 

November. 
December. 

18 

^5 
2 

68 
69 

7» 

73 

74 
76 

669 
684 
699 

664 
679 

694 

744 
761 

111 

761 
778 
795 

809 
827 

845 

1039 
1062 
1085 

December. 

9 

17 
^4 
31 

7a 

74 
7S 

n 

78 

79 
81 

82 

7'4 
729 

744 
758 

708 
723 
738 

753 

794 
810 

827 
844 

812 
829 

845 
862 

863 
881 

899 
9^7 

1 108 
1131 
1154 
1178 

1 

1 

1 
;l 

1 

i 

( 

1: 
1  ( 
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TABLE   XXIX.     Equations  arifing  from  the  aflion  of  Jupiter. 

rs... 

Equat. 

cir. 

YEAKS. 

E^uat. 

DifF. 

TEARS. 

E,,..t. 

Diff 

M.          I. 

SEC. 

M.     s. 

sec. 

1660^0 

"■  43,8 

1668,0 

14.     2,4 

'4,8 

1676,  0 

'4     '7.S 

"■   3  5.fi 

'3-  47,6 

2 

'4-  25,3 

4 

6 

11.  22,9 

5.7 

i 

'3-  34,D 

'3,9 

6 

'4-    33,4 
'4-   38,3 

5,9 

8 

...  .a,4 

s 

ij.     6,5 

8 

14.  42,2 

166:,  0 
4 

11.  is,j 

11.  14,3 

11.  ii,a 

0^9 

1669,0 

4 

13.    53.4 

IS.  38.8 

12.   25,9 

'3,6 

12,9 

j677,o 
4 

'4-  44-i 
'4-  45.4 
14.  45,6 

0.9 

0,2 

e 

II.  17,1 

3.9 

8 

12.  .3,6 

13.  a,o 

11,6 

8 

'4-  44,4 
14.  42,0 

a>4 
1,6 

2 
4 

M.    26,6 

■'■  33.8 
.1.  4J,a 

7,1 
9,4 

1670,  0 

4 

...  s.,s 
II.  42,3 
T-   34,4 

9.3 

7>S* 

.671?,  0 
4 

14.   38,4 
14.  34,0 
14.  28,4 

4^4 
5,6 

"-  S3,5 

S.8 

14.    22,. 

8 

S 

II,  21,4 

8 

.4.     14.8 

1603,0 

.3.   .;,9 
.1.  31,3 

'3.4 
'4.4 

'S,7 

1671,0 

2 

11.    .6,7 
...   14,3 

3,4 

.679,  0 

■4-     7-1 
'3-  S9.0 

8,1 

8 

'»■   4>,7 
■3-     0,7 
'3-   .6,3 

4 
6 
8 

...   .3,0 
...   ii,7 
II.   13,3 

f,3 
0,6 

4 
6 
8 

'3-   S0.5 
13.  42.6 
'3.   35.3 

?,9 
7.4 
7,6 

-664,  0 
2 
4 
() 

'3-   3S,o 
13.  47.0 
'4-     ',' 
.4.   14,6 

iS.o 

14,1 
J3.S 

.672,0 

4 
6 

3.3 
4,6 
6,0 
S.7 
6,9 
8,6 

1680,  0 
2 
4 
6 

'3-  27,6 

13.   31,2 

.3.  is.s 
'3.     9.8 

6,4 
6,0 

S-4 

8 

■4-  =7,8 

12,8 

8 

"■  34,1 

8 

'3.     6,3 

1665,  0 

14.   40,6 

1673,  0 

II.  41,0 

1681,0 

'3-     3.» 

2 

'4-   S>,3 

s 

II.  49,6 

2 

13.     .,4 

4 
6 
8 

1 $.     0,0 

IS-  io,s 

5.9 
4.6 

4 
6 
8 

"■   S8,3 

12.  7.S 

13.  iB,o 

9tj 
10,2 

4 
6 
8 

.2.   S9,7 
'2.  59.8 
13.     0,5 

0,1 
0,7 
1,6 

.666,  0 

IS-  13,1 

1674,0 

.2.   28,7 

1682,  0 

.3.     2,1 

2 

'S-   '3,7 

.2.   39.8 

i',4 

2 

'3-     4,6 

13.     6,8 

ti.     9,0 

13.   i.,4 

8 

'S-     3,S 

4.9 
6,0 

S 

'3-    i!>3 

12,1 

8 

=,4 

1667,  0 

'4-   S7,S 

167s,  0 

.3-  =6,2 

1683,  0 

'3-   14,+ 

3.a 
'<9 

'4-  49.3 

9,8 

2 

'3-   37.4 

.3.   17,6 

4 

>4-  39.S 

4 

13.   4J-',o 

4 

.3.    .,;,c    1 

8 

14-   1S.8 

'3.4 

S 

.4.     8,4 

a     [3.  20,6  I 

1668,  0 

t4-     3,4 

1676,0      14.    17,;  1 

.684,0     .3.  .9,»j     "1 
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TABLE 

XXIX.     Equations  arifing  from  the  aftion  of  Jupiter. 

TtAKS. 

Equat. 

DifF 

T.*«. 

EqNt. 

DiF. 

„.M. 

Equat.     1   DJff. 

M.        1. 

9BC. 

M.      s. 

itc. 

*r.     ft.       1    uc. 

.684,0 
2 
4 

6 

ij.   i9,a 

■3-   '7.9 
.J.   .!,6 
.3.   ia,6 

3.0 

1693,0 
3 

4 
6 

.2.  4J,6 
.3.     3,0 

13.  22,3 

20,4 
.9,2 

10,; 

1700,0 

3 

4 
6 

'O.         51,4       1                         Q 

10.  47,3       ^' 

8 

13-     8,4 

6.1 

6 

■  4.      .,4 

17.9 

e 

1685,  0 

13.     a,. 

li 

i6qj,  0  1   14-   19.3 

1701,0 

10.  53,4 

8,3 

1 

...   S4.6 

'4-  36.3 

3 

"■    0,7 

4 

'4-   S^.J 

■3,8 

la.  36,9 

6 

■v     6,1 

6 

8 

.a.  a6.4 

11,6 

8 

15,   19,0 

8 

[I.  4'. I 

.686,  0 

.a.    .4,8 

1694,0 

ij.  ag,4 

.;o2, 0     11.  j8,s 

4 

la.     3,9 

'J.4 

4 

H-  37.S 
'5-  43,1 

S.6 
3.4 

3  1  .2.  18,6 

4  '»•  39.* 

ao,6 

...   37,8 

6 

15.  46,! 

6      13-     o,S 

31,7 

I..  34,6 

8 

.5.  47.8 

*' 

8      '3-  =2,1 

.6ti7,  0 

1..   :o,9 

169s,  0 

'5-  47,' 

1703,0 

'J-  «'7  1  ,,  . 

s 

3 

15.  4S,o 

'4.     S.S 

4 

10.  44,7 

'J,' 

4 

14.  37,a 

10.  3a,5 

10,9 

6 

'S-  34,8 

6 

'4-  4^,5 

17,6 

8 

i;-  a?.? 

8 

'S-     4." 

.0,8 

»,4 

.6,3 

a 

10.   10,8 

r, 

.696,0 

'5-   '9.3 
"v   fo,i 

9.2 

1704,0 

I  J.  30,+ 
'i-  34,3 

,'^:^ 

4 

4 

'4-   S9.3 

11,4 

.5.  4f>,i 

z:i 

9-  47.' 

'4-  47.9 

■S-  SS.4 

9.  42,0 

'4-    14,2 

16.     j,o 

3.0 

14,8 

3,» 

1689,0 

9-  39,» 

.697,  0 

.4.   19.4 

iu.     5,1 

a 

9-  38,5 

3 

.6.     6,1 

4 

9-  39.7 

1,2 

4 

13.  48,9 

4 

16.     5,2 

9.  42,8 

6 

•3-  33.4 

6 

16.     2,1 

8 

9-  47,? 

8 

'3-   '7.7 

16,6 

16.9 
it),8 

8 

>v   57,0 

6„ 

9tO 

IC,J 

.690,0 

2 
4 

9-  54.5 
>o.     4,S 
10.   16,8 

10.3 

.698,0  1   13.      1,1 

.;o6,o 
4 

.5.  so,i 
15.  41,1 
'i-  30.8 

' 

10.  jo,4 

6      12.   .1,5 

6 

'i-   '9.4       "'? 

8 

'°-  45.5 

16,9 

8  !  .1.   56,8 

8 

^5-     *» 

1691,  0 

II.     2,4 

169.),  0      11.  43.3 

'4-  55.4 

2 

II.  30,6 

311.  30,7 

'"' 

a 

4 

II.  40,4 

ij.     0,5 

6      ...     8,3 

6 

14.   .8,3 

' 

8  j   .0.  59,3 

6,9 

8 

.:.   elo 

i6ga, 0 

12.  42,6 

—^ 

1700,0  1   10.   ;a,4 

" 

17^8.0 

13-   53,5 
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TABLE  XXIX.     Equations  arifing  from  the  adtion  of  Jupiter. 


■  S».5 

■  4!»7 

■  39.6 

■  34,3 


2  5,6 
■  2^>9 


=9.9 
■   3-h9 


15.     6,+ 

i^  24,8 

«s-  43.0 


16.  18,; 
"6.  34.5 
16.   4U,6 


17.  a8,i 
'7-  33>3 
'7-  36,4    ' 


•7-  37.S 

17.  36,0 

■7-  32,7 

'7-  2  7.3 

17.  20,4. 


,  40,8 
.  28,6 


'S-  48,4 


■  S7.0 

■  4516 

■  3S.! 


13-  S3,8 
•3-  54.5 
13.   S6.i 


.4.  8,i 

14,  26,5 

14.  36,7 

'4-  47.5 

14.  S9,3 


16.  3,4 

16.  15,6 

16.  27,0 

'6-  3  7.3 

16.  46,3 


•   S4.3 


16.  49,3 
16.  41,9 
16.  33.6 


■  S=.3 

■  44,3 

■  37.2 


B,9 


IO,tJ 

10,  s 
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TABLE  XXIX.     Equations  arifing  from  the  aftion  of  Jupiter. 

i 

VBAK*. 

F,.|uat. 

Diir 

Y1AII». 

Equ^t. 

Diff. 

r«A.,. 

En^iai. 

Diff. 

«.       s. 

.sc. 

SIC. 

M.      s. 

slec. 

1  73=,  o 

14-   11,1 

1 740,  0 

15.   30,0 

>.4 

t>.a 
0,' 

1748,0 

II.   19,2 

2 

4 

6 

'4-   '4.J 
.4.   .B.J 
14-  23,0 

4,0 

4,7 

4 
6 

ij.  2-8,6 
ij.  3  7,8 

j;-  =7.9 

3 

4 
6 

11.   10,; 
'I-     3.7 
10.  59,4 

6,8 
4,3 

8 

.4.  38,6 

6.1 

7.4 
7.3 
7.4 

'5-  >9,o 

' 

lo-   57,3 

* 

! 

'?J3iO 

'4-  34.7 
14.  41,1 

1741,0 

'5-  30.7 
15-  3=.7 

2,0 

1749.0 

3 

10.  56,0 

11.  D,2 

4,3 

4 

14.  49,4 

4 

»)■  35.3 

4 

II.     5,9 

8,0 
10,1 

'3,1 

'5,4 
itl,6 

6 

,4.  S6.S 

6 

ij.  3(i,4 

J' 

II.   13,4 

1 

i 

8 

15-     3.') 

7.3 

6,0 

8 

.J.  4./' 

3.1 

II.  =4.0 

'734.  o 

";-  »',! 

174a,  0 

IS-  44,8 

1750,0 

11-  37.' 

3 

i;.  .9,. 

8.; 

3 

15.  t^a 

2 

11.   5;,5 

4 
6 

>5-  3i,7 

s.> 

4 
6 

'5-  54,7 

4 
6 

■3-29^7 

iS,6 
•9,8 

15.  43.8 

8,3 

,5.   s6,8 

' 

II.  49,5 

3 

4 

ij.  SJ,i 
'^  59.5 
16.     5,5 

b',o 
!,3 

■743.  0 
4 

'5-  it,} 
'5-  S'.o 
'5-  57)'' 

0,7 
'.4 

4 

.3.   .2,8 
I  J.  36,0 

33,3 

8 

.6.   16,7 

8 

'5-  S^.B 

2,V 

8 

'4-  47.fi 

24,0 

1  ;36,  o 
4 

16.  20,3 
16.  aj,j 
.6.  36,j 

3.; 
2,6 
0.7 

>744.  0 

3 

4 

I  J.  49,1 
.;.  4=,3 
15-  3;,) 

6,3 

■  752,0 
4 

15.  11,4 
'5-  34,'; 
15-    iO.'j 
,0.    .7,1 

16.  3(.,, 

*3.S 
2ois 

8 

.6.  3;,4 

1,4 

8 

■  i.  16.8 

S 

iy,o 
,6,7 

■5.7 

1 

'737,o 

3 

.6.  =7,1 
16.  25,8 

1745.0 

'5-     5,7 
'4-  53. J 

1^.4 

1753,  li 

16.  52,8 
■  7.     tJ,5 

^ 

16.  33,4 

3.J 

4 
6 

.4.  39,8 

'4,7 

4 

to,6 

8 

.6.  .6,4 

4>J 

S 

14.     9,1 

8 

17.  40,  c 

b,9 
6.4 

■738,0 

.6.   tr,9 
16.     6,7 

S'3 

1 746,  0 

13.   ,2,0 
■3-  3i)0 

17,0 

'75+.  0 

'7-  47,0 
17.  50,9 

3,9 

j 

4 
6 

.6.     .,6 
IS-  s6,9 

4.7 

4 
6 

>3-   17.4 
13.     o,a 

4 

17-  53,0 
.7.  SM 

Q.^ 

1 

'S-  S'.g 

12.  43,9 

'6,3 

16,2 

'7-  50,4 

1739.0 

15.  46,7 

4,8 

.747,0 

11.  27,6 

'755.  => 

17.  46,8 

i 

4 

'S-  37.8 

4,t 

4 

12.  11,1 
II.  s6,j 

'!.' 

4 

17.  40,5 
17.  33,6 

7.9 

's-  34.9 

6 

II.  42,8 

6 

IS-  33.' 

3|< 

8 

u.  30,4 

11,2 

S 

17.  12,4 

i 

1 740.  0 

I  J.  30,0 

1  748,  0 

11.  19,2 

1756,0 

17.     o,t 

1 

T-rr 



j 
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TABLE   XXIX.     Equations  arifing  from  the  adtion  of  Jupiter, 


YEARS. 


Equit. 


M. 


s. 


1756,0 

4 
6 

8 


i757>o 

2 

4 
6 

8 


1758,0 

2 

4 
6 

8 


17.  0,1 

16.  46,0 

16.  30,7 

16.  14,8 

15-  57»8 


15 


15.  40,2 
21,6 
2,6 

43»3 
23,6 


3' 


i7S9>o 
2 

4 
6 

8 


1 760,  o 
2 

4 
6 

8 


14. 

13- 

13- 

U. 
12. 


3>7 
43»6 
24,2 

5,8 
4S,i 


12. 
12. 
12. 
II. 
II. 


33,2 

8,1 
58.1 

5o»7 


II.  46,4 

II.  44,8 

II.  47,2 

II.  51,7 

II.  57»9 


1761,  o 
2 

4 
6 

8 


12. 


8,3 
12.  22,4 

12. 


12. 
13. 


39,8 
58,2 

18,6 


1762,  o 

4 
6 

8 


13. 

40,8 

14. 

4,2 

14. 

27,3 

14. 

50,3 

IS- 

13,4 
36,3 

IS- 

15- 

58,3 

J  6. 
16. 
16. 


3S>4 
50,9 


17-     4»5 


DifF. 


SEC. 


14,1 

15,3 

15,9 
17,0 

17,6 

18,6 
19,0 

19,3 
19,7 

19,9 

20,1 

19,4 
18,4 

17,7 
14,9 
13,7 

11,4 
10,0 

7,4 

4,3 
1,6 

2,4 

4,5 
6,2 

10,4 

14,1 

17,4 
18,4 

20,4 

23,4 

23,1 

23,0 
23,1 

22,9 

22,0 
19,2 

17,9 
15,5 

13,6 


YEARS. 


1 764,  O 

2 

4 
6 

8 


1 766,  o 
2 

4 
6 

8 


1767,0 

2 

4 
6 

8 


1 768,  o 

2 

4 
6 

8 


1 769*  o 
2 

4 
6 

8 


1770,0 
2 

4 
6 

8 


1771,0 
2 

4 
6 

8 


1772,0 


Equat.         DifF. 


M. 


17- 
17. 


4,5 
15,2 


17.  23,2 
17.  28,7 
17.  31,2 


1 765,  o 

2 

8 


17-  31,5 


16.  39,3 
16.  27,1 
16.  14,1 


16. 

IS- 
IS- 
IS- 
IS- 


0,3 

47,2 

33,9 
20,8 

8,2 


14- 

14- 
14. 

14. 

14. 


5S,8 

43,4 
32,2 

2i,S 
11,8 


14. 

13- 
13- 
13. 
13- 


2,7 
52,8 

44,7 
38,5 
33,0 


13..  29,4 
13.  27,2 
13-  26,7 
13.  27,6 


13- 


30,1 


13-  34,1 

13.  40,9 

13-  49,3 

13-  59,4 

14.  11,5 

14.  24,9 


17. 

29,4 

17. 

24,8 

17- 

18,4 

17. 

10,4 

17. 

0,7 

16. 

50,7 

SEC. 


10,7 

8,0 

2,5 

0,3 

2,1 
4,6 

^4 
8,0 

9,7 
0,0 

1,4 
2,2 

3,0 
3,8 

3,1 

3,3 

3,1 
2,6 

2)4 

2,4 
1,2 

0,7 
9,7 

9,1 

9,9 

8,1 

6,  a 
5.5 
3,6 

2,2 

0,5 
0,9 


4,0 

6,8 

8,4 
10,1 


12,1 


13,4 


YERAf, 


1772,0 

2 

4 
6 

8 


1773,0 
2 

4 
6 

8 


1774,0 

2 

4 
6 

8 


1775,0 
2 

4 
6 

8 


1776,0 
2 

4 
6 

8 


1777,0 

2 

4 
6 

8 


778,0 
2 

4 
6 

8 


1779,  o 

2 

4 
6 

8 


1 780,  o 


Equat.         DifF. 


M  •  8* 


14.  24,9 

14.  40,5 

14.  56,6 

15.  13,8 

IS-  32,0 


IS-  51,4 

16.  10,9 

16,  29,6 

16.  48,0 

17.  5,8 


17. 

17- 

17. 
18. 

18. 


23,1 
38,8 

52,5 
4,8 

15,7 


18.  25,0 

18.  30,8 

18.  35,0 

18.  37,3 

18.  37,9 


18.  37,1 
18.  34,6 
18.  29,8 
18.  22,5 
18.  14,8 


18. 

17. 
17- 
17- 
17. 


5,7 

55,5 

44,3 

32,5 
20,3 


17- 
16. 

16, 

16. 

16. 


7,6 

54i7 
42,0 

29,2 

16,8 


16. 

15- 

15- 
15- 


4*9 
54,2 

43,9 
34,1 
25,0 


'S-  ^7^S 


SEC. 


15,6 
16,1 

17,2 
18,2 

'9,4 

i9,S 
18,7 

18,4 
17,8 

17,3 

'5,7 

'3,7 
12,3 

10,9 

9,3 

S'8 
4'2 
2,3 
0,6 

0,8 

a,  5 
4,8 

7,3 
7,7 

9,1 

10,2 
11,2 
11,8 
12,2 

12,7 

12,9 

12,7 
12,8 

12,4 


II 


,9 


10,7 
10,3 

9,8 
9,1 

7,5 
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TABLE 

XXrX.     Equations  arifing 

iroin  theaflion  of  Jup'iter. 

Equat. 

Dilf. 

Equat. 

DlfF. 

XEAKS. 

Broit. 

Diff. 

M.         t. 

ikC. 

M.           1. 

itc. 

M.      a 

SKC. 

.780,0 
3. 
4 

6 

8 

'S-   '7.! 

'S-     ^5 
.J.     3,0 
'?■     0,6 

6.3 

4.7 
3.5 

3,4 

.788,0 

16.  45,8 
16.   37,9 
16.   30,1 
16.   I=,4, 
16.    14,8 

1% 

7.7 
7,6 

6.S 

1  796,  0 

4 
6 
8 

lb.  42,3 
•  6.  4-, J 
16.  41.7 
16.  40,7 
.6.   39,. 

0,0 
0,6 
1,0 

1,6 

1781,0 

'4-   59.8 

'.4 

1789,0 

16.     8,3 

'797.0 

.6.   37.t 

2 

15.     1,2 

2 

i6-  33.9 

3,9 

'S-     4,3 

4,1 

•i-   55,8 

16.  30,0 

6 

IS-     8,4 

'5-  50.7 

6 

16.  26,5 

S 

IS-   'J,6 

•  ;■  46.4 

8 

16.  23,4 

1783,0 

4 
6 

15.   19,6 
■  S-  =7.i 
"S-  35.8 
'S-  45.» 

7,6 

8,6 
9' 4 

1790,0 

15.  4',4 
•5-   37,2 
'S-  33,3 
'5-  30,1 

4.3 
3,9 

3.3 

1798,  0 
2 
4 
6 

16.    30,4 

•  6.   17,7 
16.   14,9 
16.    .3,8 

»,7 

3,8 
3,. 

8 

■5-   SS.J 

.'- 

8 

.6.   .1,4 

2,6 
0,3 
0,0 

>73j.o 

16.     6,0 

Il'n 

.79'.  0 

.5.  16,7 

1,' 

.799,0 

16.     8,8 

4 

;S;  X 

11,0 

'5-  aS.S 
15.  13,2 

2,3 

16.     8,6 
16.     8,6 

6 

16. 39,0 

10,9 
io,s 

9.' 

K,4 
7.3 

'5-  a5.7 

6 

8 

16.  49,9 

15.  a7,o 

8 

16.   10,9 

« 784,0 

17.     0,4 

17-     9,! 

1792,0 

>5-  »8,7 
'S-   3 '.5 

3,8 

.800,  0 

3 

:6.  .3,. 
.6.  is,7 

2,6 

'7-   '7.9 

•5-  34,3 

16.  18,6 

17.  25,1 

'5-   3  7,5 

J.- 

6 

16.  22,0 

8 

'7-   3',4 

5.7 

•5-  41,0 

4,' 

8 

16.  36,0 

4.6 

•785,0 

•7-  37,' 

1793.0 

IS-  45,' 

i8oj,o 

17.  40,8 

15.  so,. 

5," 

4 

'7-  4a,S 

'.4 

•5-  S5,a 

4 

.6.  40,6 

6 

16.     0,1 

6 

16.  44,8 

S 

17.  44,6 

o,g 

.6.     s.o 

8 

16.  49,1 

1786,0 

'7-  43.7 
17.  40,9 

2,8 

1794,0 

16.     9,7 
16.  15,4 

5.7 

1803,0 

3 

16.  53,0 

3,3 
0,6 

4 
6 

'7-  37.' 

4.3 

16.  20,g 

?■' 

4 

16.   57,0 

8 

17-  =7.9 

16.  30,2 

3.8 
*.9 

3.7 

8 

16.   57,4 

0,2 

17^7,0 

17.    23,3 

'795.0 

16.  33,0 

1803,  0 

.6.   56,1 

4 

17.   is,i 

'  7-     7,4 

7,7 
7.3 

.6.   33,9 
16.   38,6 

16.  54,0 
16.  49,5 

4,5 

6 

17.     0,1 

6 

16.  40,6 

6 

16.  44,1 

lO.  53,1 

7.3 

16.  4, ,8 

8 

.6.  36,8 

i;S8,o 

16.  45,8 

•796.0 

16.  4=,j 

1804,0 

16.  27,8 
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TABLE  XXIX.     Equations  ariiing  from  the  aftion 

of  Jupiter.                  j 

V..... 

w.       s. 

DilF. 

YEARS. 

Equal. 

Diff. 

EEC. 

M.        S. 

.IC. 

.804,0 

.6.  27,8 
16.   17,9 

9.9 

.Sl3,0 

16.     8,8 
.6.  3. ,8 

2},0 

6* 

i6.     6,4 

'4,9 

4 

'6.  53.4 

,;,6 

8 

ij.  36.1 

8 

'7.  28,. 

■4,9 

1 80  J,  0 

ij.   19,6 

.8.3,0 

17.  4j,o 

a 

15.     3,0 

i8,9 
'9.! 

2 

'7-  i4,o 

8,8 

4 
6 

14.  33,6 

4 
6 

.8.     9,3 

tl 

8 

14.     2,9 

8 

.8.   .4,< 

1806,0 
2 
4 
6 

13.  4t.9 

13.    31,4 

13.     1,1 

20,; 
20,3 

i8'4,o 

3 

4 
6 

.8.  .6,4 
.8.   .7,0 
.8.   i6,a 

.8.    13,1 

0,6 
0,8 

4,0 
6.7 

8 

12.  33,0 

8 

.8.     s,^ 

.»,s 

;?5 

«.7 

1807,  0 

12.     4,5 

i8k,o 

.7.  56.8 

a 

11.  +8,0 

2 

.7.  46,4 

ii,s 

4 

ir.   19,4 

8 

...     8,1 

8.9 

8 

»7-     7.7 

15,8 

1808,  0 

4 

.0.  S9.a 
lo-  S3.4 
10.  so,s 

S.8 
2,9 

.8^^o 

2 

4 

16.  sr,9 
16.  34,4 
■  6.    15,8 

20,4 
11,8 
22,6 

10.  50,4 

' 

6 

'S-  5S.4 

"o.  S3,' 

s,i 

'S-  33,6 

.809,0 

10.  s8,6 

?.8 

1817,0 

3, 

...     6.4 

2 

14-  47.6 

4 

I..  !7,s 

4 

.4-  25.» 

6 

...  30,6 

z 

6 

14-     3,7 

8 

...  46,8 

8 

'3.  4'.o 

.8,? 

1810,0 

a 
4 

■2. 48,5 

30,  s 
12.7 

23.7 

.8.8,0 

2 
4 

'i-   '8,5 

.2.    57,9 

20,6 

8 

"3-  36,; 

8     .2.  2;s  1 

'7.3 

26,3 

'4>9 

j 

1 

.8m,  0          .4.     2,7 

1819,0 

.1. 47,6 

II  ? 

i 

1 

a          14.  38,7 
4          '4-  SS.o 
6          15.  19,9 

8          'i-  44,7 

26,3 
a-U9 
24.8 

24.' 

4 

6 
8 

'"■  35,9 
11.  27,0 

"•  '?' 
...  .6,5 

8,9 

■  813,0     1      16.     8,8 

1820,  0 

...  .6,8 

L 
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TABI 

.E   XXX. 

Equation  of  the  center  of  Jupiter,  willi  the  p 
Equation  of  Light. 

inclpal  part  of  the 

Arg.  A. 

Equ3iiuii  A. 

Diff. 

Arg.A. 

Equation  A. 

DifF. 

Arg.  A. 

Equation  A. 

Diff. 

M.    M.      5. 

SEC. 

H.     M.      .. 

.BC. 

M.     M.       «. 

tec. 

lOO 

aoo 
300 

400 

3.    14.  3J,3 
3.   11,  47,0 
3.     9.   10,7 
3.     6.  34.5 
3-     3-   58.3 

.56,. 

'  i  >.0 

'iii 

■54,S 
■54,5 

'5J,7 
■iJ,' 
.52,6 

.50.9 
iio,o 

■49.; 

'47.° 

146,. 

'45.3 
'44.3 
'43.4 
'42.4 
141,1 

140,1 
139,0 

'3 /.a 
'36.5 

'3  S.J 

■34.' 

'32,5 
131,2 

130,0 
128,5 
126,9 

4000 
4100 
4200 
4300 
4400 

I,  36.  45,1 
"-  34-  39.7 
1.  33.  35,8 
1-  30-  33.6 
1.  28.   32,7 

•2S.4 
123,9 

122,2 

120,9 

119,0 

"7.4 

112,1 

110,3 
.08,1 
106,6 
104,6 

103,5 
100,7 
98,4 
96.4 
94.4 
92.4 
90,. 

87.9 
8i.7 
83.S 
8-,j 

78,9 

76,3 
74.3 
7 '.9 
69.3 

67.^ 
64,6 

62,1 

59- 4 
57.0 
54.3 
51,8 
4').  3 
46.4 
43,9 
41,2 

8000 
81D0 
810D 
8300 
8400 

0.  38.  44,3 
o-   38.     5.7 

o!  \b.  sSs 
0.  36.  26,5 

fa 

3J.< 
30,! 

16,6 

X 
■3,6 

7.« 
S<° 
a.o 

".9 

3.9 

i8,i 
=  '.i 
=  4.5 
=  7.9 
=9,5 

33.a 
3V 
39»< 
4=.o 
4m' 

47,S 
;c,S 

i3,a 

S9.4 
6=,5 

ti.\ 

70.9 

73.9 

500 
600 

800 
900 

2.  58.  46,3 

3.  ;6.   10,6 
a-  53-  35." 
a.   so.   59.9 

4600 
4700 
4800 
4900 

I.  26.  33,7 
■■  2+-  ib,^ 

I.    22.    40,6 

1.  20.  +6,8 
•■   -8.   54.7 

8500 
8600 
8700 
8800 
8900 

0.   35.   59,9 
o-  35-   34.0 
0.  35.  ,a,2 
0.  34.   53,1 
0.  34.   36,7 

IDOO 
1100 

1300 
1400 

2.  48.  35.' 
a.  45.  50,6 
a.  43.   16,; 

2.   40.  42,6 
2.  38.     9,7 

5000 
5100 
5100 

5300 
5400 

'.  '7-  4.5 
1.  i;.  ,6,4 
1.   "J-  29,8 

9000 
9100 
9200 
9500 
9400 

0.   34-  23.1 

0.    34.     13,4 

0.   34.      4.6 
0.   33-   S9.6 
o-   33-   S7.6 

1700 

J  800 
,900 

a-  33-  37.' 
=•   33-     S.i 
2.  30.   33,5 
2.   28.      2,6 
2.  25.   32.6 

5600 
5700 
5800 
5900 

,.  8.  22,0 
I.  6.  43,6 
J.  5.  7,1 
'•  3-  32,8 
I.     2.     0,4 

9500 
9600 

9700 
ySoo 
9900 

0.   33,   58,5 
0-   34.      3,4 
0.   34.      9,7 
0.   34.    16,7 
0.  34.   31,3 

2100 

sjoo 
2400 

3.  33.     3,1 
2.  20.   34.6 
2.    iS.     6,6 
,2.    15.  39,6 
2.   .J.   J3.S 

6000 

6100 
6200 
6300 

6400 

1.  0.  30,3 
0.  59-  2,4 
0.  57.  36.7 
D.  ;6.  13,2 
0.   54.   si,9 

10200 
103QO 
10400 

0.   34-   46.9 
o-  3S-      5,4 
0.   35.   26,7 

0.  3  5-    50,9 
0.  36.    >8,8 

2700 
2H00 
2900 

=.   10.  48,2 
2.      8.   2J,g 
2.     6.     O.S 
^-     3-  38.. 
2.      I.   17,0 

6;oo 
6600 
6700 
6H00 
69CO 

o-  S3-  33.0 
0.  52.  16,7 
0.  51.  2,4 
0.  49.    50,5 

0.    4ti.    4L,2 

loGoo 

10800 
10900 

0.   36.    48,6 
0-  3  7-   2 ',8 
0.   57.    58,0 
o-  38.  3r,t 

0.    3Q.     19,, 

3000 
3100 
3200 
3300 
3400 

I.  S3.  56.9 
I.   56.  37,9 
1.   54.  ao,i 
1.  ja.     1,6 
I.  49.  4ti,3 

7000 
7100 

7JO0 
7400 

0.  47.  34,2 
0.  46.  29,6 
0.  45.  27,5 
0.  44.  28,1 
0.  43.   31,. 

inoo 
11400 

0.  40.      4,1 
0.  40.    52,0 
0.  4'-   42.8 
0.  42.    36,6 
°-  43-    33.3 

3600 
3700 
3800 
31,00 
4000 

1.  47.   34,3 
1.  45-  31,7 
J.  43.   io,s 
I.  4'.     0.1; 
1.  38.   Si,o 
1.  36-  4S' 

7600 
7700 
7K00 
7900 
booo 

0.  42.  36,8 
0.  41.  45,0 
0.  40.  55,7 
0.  40.  9,3 
0.  39.  25,4 
0.   3a.  44,3 

1.500 

1 1 600 
11700 
1 1800 
11900 

0.   44.    32,9 
o-   45-    3i.» 
0.  46-    40,7 
0-   47-   49.0 
0.  48.    59.9 
0.   50.    13,8 

, 
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TABLE  XXX.     Eqiiatlonof  the  center  of  Jupiter,  with  ehe 

principal  part  of  the 

Equation  of  Li*>ht. 

Equation  A. 

DifF. 

Equation  A.    |   Diff.    , 

E aviation  A. 

Diff. 

Arg.  A. 

Arg.  A. 

Arg.A 

H.       U.      S. 

SEC. 

H.     If.      s. 

3BC. 

H.     u.     s. 

SHC. 

■=-» 

0.  50-   1J.3 
0.  51.  30,4 

,6,6 

16000 
16100 

2.   13.     4.6 
a.    I,-.  48,s 

163,6 

■W,7 
165,9 
167,1 

1^7,9 
.69,3 

■  70,0 
170,8 

20000 
aojoo 

4-     7-  49-3 

163,9 

'5*8 

12400 

0.  52.  ;o,o 
0.   54.   11,2 
0.  55-  3  7.3 

b2,a 

87.9 
90,6 

9;,8 

96,. 

9^,6 

t6ioo 
16300 
16400 

2.   iS.  31,9 
2.  21.   ]8,8 
2.  24.     5,9 

20300 
20400 

4.    13.  '6,1 
4-   '5-  57,3 
4-   '8-  37,' 

o-  S7-     S.» 

0.  5S.  3  5,8 

1.  0.     tj,6 
1.     I.  44,7 

16500 
16600 
16700 
16800 

a.  =6.  53.8 
2.  29.  43,1 

1.  32.  33,: 

2.  35.  23,9 

20500 
20600 
20700 
20800 

4.-21.   15,7 
4.  33-  53,6 
4.  36.  28,1 
4.  39.     1,9 

156,9 
'55.5 
'?3,H 

iic)oa 

'■     3-  ^^'3 

16900 

2.  38.    ,5,4 

'   '^ 

20900 

4-  3'-  34,' 

150,6 

'48,7 
'47>o 
'45,3 
'43.1 

1  jooo 
13100 
13200 

•■     5-     4,5 
1.     6.  48,3 
1.     8.  34,7 

103,8 
106,4 

17100 
17200 

2-  4'-      7.7 

*•  44.     0,9 
2.  46.  54,8 

'73.2 

■73,9 

21000 
21100 

4-  34-     4,7 
4.  36.  33,4 
4-  39-     0,4 

13300 

..  10.  23,s 

ni,4 

17300 

2.  49.  49,0 

'74.8 

21300 

4-. 4'-  35,7- 

1J400 

I.   12.  14,9 

17400 

2.  52.  43,8 

31400 

4.  43-  48,8 

13500 

1.  .4.     8,8 

r.6,4 

'75.6 

31500 

4.  46-    10,1 

13600 

..   16.     5,2 

17600 

=■  S8.  34,5 

'75.7 

21600 

4.  48.  39,3 

'3  7,3 

I.  18.     3,8 

17700 

3.     1.   ia,2 

176,2 

21700 

4-  50-  46,6 

13  Hoc 
■  3900 

123,4 

17900 

3.     4.  26,4 
3.     7-  =2,5 

'76,' 
'76,5 

21800 
31900 

4-  53-      1,8 
4-  55-   '5,' 

'33.3 
130,8 

14000 

1.  34.   14,1 

18000 

3.  10.    19,0 

'76,3 
176,4 
176,4 
176,1 

22O0O 

4-  57-  25,9 

14100 
14200 
14300 
14400 

1.  28.  32,2 
I.  30.  44,6 
1.  32.  59,1 

'30.1 
132,4 
'34,5 

i8aoo 
18300 
(6400 

3-   '3.   15,3 
3.   16.   .1,7 
3.   19.     8,1 
3.  32.      4,2 

22200 
23300 
22400 

4'   59-  34,4 
5.     1.  40,9 

5-     3    45.' 
S-     S-  47,' 

124,2 

132,0 

14500 

1-  3  5-  >;,8 

'38,7 
"40.7 
142,7 
'44,6 
.46,3 
148,2 

18500 

3-  a;.     0,1 

'75,6 

22500 

S-     7-  46.6 

14600 
14700 

'■  37-  34,5 
1.  39.  55,2 

18600 
18700 

3-  27.  55.7 

22600 

5-     9-  43.7 

114,6 

141300 

I.  42.  i;,9 

18800 

3-  33-  45,7 

a2Bco 

14900 

1.   44.   42,; 

18900 

3-  36.  40,1 

22900 

5.   15.   20,4 

!So 

1.   4-.      8,8 
J.   49.   37,0 

19000 

3-  39-  34.' 
3-  42.  37,3 

173,2 
173,6 
'71.9 

33000 
23100 

5-   '7-      7,6 
5.    >8.    si,2 

.04,6 

Ir?n 

19200 

3.  45-    '9.9 

33200 

5-  3o-   34,4 

99,; 
96,8 

15300 

1-   5+-   38.8 

'53,4 

19300 

3.  48.   .1,8 

23300 

S-  33.    13,9 

1  i;4Co 

1.    57.     12,2 

19400 

3.  5'-     =.9 

33400 

5-  23-  50.7 

15600 

1.  59-  4.7'4 

2.  2.  23,8 

156,4 
158,0 

19500 
19600 

3-  53-   ih' 
3.  56.  42,5 

169,4 

33600 

5.  25.  34,9 
5.  16.    56.4 

9'i5 

15700 

2.     5.     1,8 

19700 

3.  59.   30,8 

\U:\ 

23700 

S-  38.  :5,. 

86,0 
83.S 
80.5 

15S00 

2.     7.  41,2 

19800 

4.     2.    i3,i 

23800 

5.  29.  5',; 

.5900 
16000 

'-   >J-     4.^ 

■62,4 

19900 

4-     S-     4,3 
4-     7-   49,3 

165,0 

33900 
[  34000 

S.  31.   14,6 
5-  33.  35.' 

J : 1 
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TABLE    XXX.     Equation  of  th 

e  center  of  Jupiter,  with  the  principal  par 

of  the 

Equation 

of  Light. 

Equation  A. 

Diff 

Eduaiic 

n  A. 

Diff. 

Eqoatit 

ci  A. 

Diff. 

Arg.A. 

Arg.A. 

Arg.  A. 

M.    U.      f. 

ate. 

H.      M 

5. 

sec. 

M.    u 

*■ 

SKC. 

14000 
94100 

5.  33.   35.' 
J.   33.   52,8 

77.7 
7S,' 

38000 

5.46 
5.    46 

5', 4 
'4.3 

37, « 

40,0 
41,3 
45.' 
47,8 

32000 
32 100 

4.  51 

4-  49 

9,3 

4,5 

M^f 

24200 

5-  3S-     7-q 

3830O 

5-  45 

34.3 

33300 

4,   46 

58.4 

1*7.4 
.38,8 

a4Joo 

5.   36.   19,6 

66,8 

38300 

S-  44 

52,0 

32JOO 

4.  44. 

51,0 

24400 

5.  37.  29,0 

28400 

5-  44 

6,9 

33400 

4.  42 

42,3 

S4500 

5.   38.   35.8 

63,i 
6o,a 
!7.8 
Si.o 

38500 

33500 

T,8 

'3',8 

24600 

!■  39-  39.3 

3B600 

5.  42 

2S,7 

33600 

4-   38 

24700 

38700 

15,6 

4-   36 

6,8 

14800 

5-  -t'-   37.9 

Z8800 

5.  40 

40,1 

60,6 
63,0 
65,6 

63,o 

31800 

4-   33 

S3,6 

54900 

5.  43.   33,9 

38900 

5-   39 

42,1 

J  3900 

4-   3' 

3^7 

136,9 
'38,J 
•39.J 
140,4 
141,6 

25000 

5'   43-  24.8 

49,» 
,6,1 
43,3 
40,S 
37,3 
34,2 

19000 

5-   38 

4',S 

33000 

4.  39 

19,8 

as  100 

S-  4+-   »4.o 

29100 

5-  37 

38,5 

33100 

4.  27 

25ioo' 

S-  45-     o,t 
S-  4S-  43,4 

39200 
39300 

5-  36 

S-  35 

32.9 

33300 
33300 

4.  24 
4.  22 

43,3 

31,8 

25400 

c.  46-  a3.9 

29400 

S-  34 

'4.5 

71.9 

33400 

4.  20 

0,3 

35500 

!■  4;.     ',3 

39500 

1,6 

33SOO 

25600 

s-  47.  35.4 

39600 

46,4 

77,5 
If. 

33600 

25700 

5.  48.     7,' 

39700 

5.  30 

=8,9 

33700 

'.X 

25800 

5-  48-   35,8 

29800 

5-  29 

9.' 

33800 

4.   .0 

33,9 

25900 

5.   49.      1,4 

11,6 

29900 

5-  27 

46,9 

84,4 

33900 

4-     7 

57.5 

26100 
26200 

5.  49-  24,0 
5.   49-  43,8 
5-   50.     0,6 

14,1 

10,9 
8,1 

30000 
30100 
30200 

5.36 

^6;! 

86,4 
88,8 

34000 
34100 

4-     S 
4-     3 

30,3 
1,9 

•48,3 
M8,9 
149,6 

26300 

5-   5°-    '4,7 

30300 

S-  *' 

^6,3 

34300 

3-   58 

3,4 

26400 

S-   SO-  25,6 

30400 

S.  20 

=  3,1 

34400 

3-   S5 

33>o 

5-   50-   33,7 

5.  .a 

47,8 

•S'.6 

5.   so.   38,8 

30600 

10,6 

26700 
26H00 
26900 

5-   S°-  4'.' 
S-   SO-  40,5 
5-   SO-  37,' 

0,6 
3.4 
6,5 

3070J 

30600 

30.^0 

5-    '5 
S-  '3 
S-  '» 

iU2 
50,0 

6,7 

103*3 
105)3 

34700 
34P00 
34900 

3-  47 
3-  45 
3.   41 

58,. 
aS.3 
53,1 

•S3,» 
"S3.8 

31000 

27100 

5.    50.    3  1,4 

3.100 

S-     8 

34.3 

3S'oo 

3-  37 

44,1 

■S4,> 

S-  50-     9,4 

' 

3 1300 

45.' 

110,9 

35^00 

3'   35 

9,6 

37300 

S-  49-  54.3 

31300 

S-     4 

S4.a 

35300 

3.  33 

34,5 

27400 

S-  49-  36,6        '" 
— —    20,6 

31400 

5-     3 

'.S 

"4*5 

35400 

3.  29 

59,4 

>S!,6 

S-  49-   '6,0 

31500 

5-      ' 

7,0 

.16,3 

35500 

3-  17 

23,8 

37600 

31600 

4-  59 

.0,8 

35600 

3.  34. 

48.1 

■SS,7 
156,1 

37700 

3.70= 

37800 

i- 17-  s7,7  ■  v>:i 

3iboo 

35600 

1T,8 

a7»)oo 
28000 

IM'AVr-^ 

3'yoo 
J  2000 

4-  S3 

4-  S' 

11,9 
9-2 

'"■' 

35900 
36000 

3.   .6 
3.   14 

59,4 
33,0 

156,4 
.56,4 
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TABLE  XXXI.     Equation    c. 


Arc. 
c. 


o 

lO 

20 


30 
40 

50 


60 

70 
80 


90 
100 
no 


120 
130 
140 


150 

160 
170 


180 

190 

200 


210 

220 
230 


240 
250 
260 


270 
280 
290 
300 


? 


310 
320 
330 
340 


Equat. 
c. 


M.   S. 


36,8 

33»i 
o.  29,4 


o. 
o. 


o.  25,8 
o.  22,5 

^9^4 


o. 


o.  16,7 

o-  M»5 
o.  12,6 


O.  11,2 

o.  10,3 
o.  10,0 


o.  10,1 
o.  10,8 

O.  12,0 


o.  13,8 
o.  16,0 
o.  18,6 


O.  21,6 

o.  24,9 
o.  28,5 


o.  32,4 
o.  36,3 
o.  40,2 


o. 
o. 


44,a 
48,2 


o-  52, 


o.  55,8 

0.  59,2 

1.  2,4 

I-  5>3 


I.  7,8 

I.  9,8 

I.  11,4 

I.  12,6 


DiiF. 


SBC. 


3»7 
3,7 

3,6 

3,3 
3,1 

a,  7 
2,2 
^9 

1,4 
0,9 
0,3 
0,1 

0,7 
I, a 

1,8 

2,2 
2,6 

3,0 

3,3 
3,6 

3,9 

3,9 
3,9 

4,0 

4,0 
3,9 

3,7 

3,4 

3,2 
2,9 

2,0 
1,6 
1,2 


Arc. 
c. 


340 
350 

360 


370 
380 
390 


400 
410 
420 


430 
440 
450 


460 
470 
480 


490 
500 
510 


520 

530 
540 


560 

570 


580 
590 
600 


610 
620 
630 
640 


650 
660 
670 


Equat. 
c. 


M 


S. 


12,6 

13,4 
13,6 


13,4 

12,7 

11,6 


9,9 

7,8 

5,4 


2,7 


I. 

o-  59,7 
o.  56,3 


o.  52,7 
o.  48,8 
o.  44,9 


o.  40,9 
o.  36,8 
o.  32,7 


o.  28,7 
o.  24,8 
o*  21,0 


o.  17,4 
o.  13,9 
o.  10,9 


o. 
o. 
o. 


8,2 

5,8 
3,7 


o. 
o. 
o. 
o. 


2,0 
0,9 
0,2 
0,0 


o. 
o. 
o. 


0,2 

1,0 
2,2 


DifF. 


SBC. 


0,8 
0,2 

0,2 

0,7 
1,7 

2,4 

2,7 

3,0 
3,4 

3,6 

3,9 
3,9 

4,0  • 

4»i 
4,1 

4,0 

3,9 
3,8 

3,6 

3,5 
3,0 

2,7 

2,4 
2,1 

h7 

1,1 

0,7 
0,2 

0,2 

0,8 
1,2 


Aro. 
c. 


940 
950 
960 
970 


980 

990 

1000 


Eqaat. 


c. 


M 

8. 

670 

0. 

2,2 

680 

0. 

3,8 

690 

0. 

5,8 

700 

0. 

8,3 

710 

0. 

11,2 

720 

0. 

14,4 

730 

0. 

17,8 

740 

0. 

21,5 

750 

0. 

25*4 

760 

0. 

29,4 

770 

0. 

33,5 

780 

0. 

37,4 

790 

0. 

41,3 

800 

0. 

45,1 

810 

0. 

48,8 

820 

0. 

52,2 

830 

0. 

5^,2 

840 

0. 

57,6 

850 

0. 

<;9,8 

860 

1,6 

870 

2,8 

880 

3,5 

890 

3,6 

900 

3,3 

910 

2,4 

920 

1,0 

930 

0. 

59,1 

o.  56,9 
o.  54,2 
o. 
o. 


51,1 

47,8 


o.  44,2 
o.  40,5 
o.  36,8 


Diff. 

SEC. 

1,6 
2,0 

2,5 

2,9 
3,2 

3,4 

3,7 
3,9 
4,0 

4»« 
3,9 

3,9 

3,8 
3,7 

3,4 

3>o 
2>4 

2,2 

1,8 
1,2 

0,7 

0,1 
0,3 

0,9 

1,4 
1,9 

2,2 

2,7 

3,1 
3,3 

3,6 

3,7 
3,7 


Is 


.•^  ^. 


114 


THIRD    SATELLITE  OF   JUPITER. 


TABLE    XXXII.     EojATioB  C. 

Ana. 

£<luat. 
C. 

Diff. 

Arc. 

Equal. 

c. 

Diff. 

Aro. 

Eqoat. 

Diff. 

M.       S. 

SBC. 

M.       1. 

»EC. 

u.      s. 

.fC. 

10 

I.       7.6 

3.    Ij.q 

Si 

340 
3;o 

3-   54.' 
3-  49, S 

4,6 

670 
680 

0.   13>4 

3,6 
3,3 

ao 

a.   24.5 

360 

3-  44.5 

?,3 

(.90 

0.   10,1 

30 

3.    3=,6 

3-0 

3-   39.2 

700 

0.     7,1 

40 

3.    40,6 
2.  4S,6 

8,0 

7.8 

3tio 
390 

3.  33,6 
3-  27.7 

S.9 
6.3 

710 
730 

0.      4,ii 
0.      2,8 

3,0 

3.   56,4 

400 

3-  31,4 

730 

0.      1,4 

10 

c 

3.     4,0 
3-   ".3 

7.3 

410 
430 

ir. 

0,1 

740 
750 

0.      0,4 
0.      0,0 

0,4 

go 

3-   iM 
3-  *S.o 
3-   31-J 

6.7 

6,3 
6.0 

430 
440 
4;o 

3-      J.o 
2-   S3.7 
2.  46,3 

?,3 
7.4 
7i? 

760 

0.      0,0 

0.     0,5 
0.      1,4 

0.5 
0,9 

..6 

130 

3-   37.3 

3-   43.0 

S'7 

460 
470 

a.  38,8 

7.7 

Z 

0.     3.0 

3,0 

140 

3-  48,3 

480 

2.  33,3 

7,8 

8.0 

o-     7>i 

' 

170 

3-  S3.« 

3.   S7>4 

4-  1.3 

4,3 
.3.9 

490 
Soo 
Sio 

'■   59.7 

7.9 

7,8 

z 

0.   10,5 
0.   J  3,9 
0.   17,8 

3'4 
3.9 

7.8 
7.7 

»;o 

190 

l'° 

?10 

860 

300 

4.   10,1 

S40 

,.   36,4 

0.   33,3 

llo 

4.     Ii,2 

4.   .3,8 

1,6 
0,9 

560 

..  28,9 
'■   3'>5 

7.4 
7.3 

S80 
890 

0-   3/, 9 
0.  43,9 

6,0 

4.   14,7 

5J0 

1.   14,3 

900 

0.   50,2 

6.7 

7.0 

340 
350 

4.   15,2 
4.    i;,: 

0,0 

580 

6,3 
6.5 
6,3 
5,9 

910 
gao 

0.    s6,q 

4.   14,8 

0.   53,8 

930 

7,6 
7,8 

S,o 
B.3 
8,4 

370  1  4.   ,3.8 

610 

o-  47.5 

940 

1.    18,8 

aSo      4.   11,^ 

a,o 

620 

0.  4. ,6 

950 

1.  at.,6 

290      4.   10,4 

630 

0.   36,0 

960 

1.  34,6 

300  1  4.     K,i 

640 

0.   30,7 

g;o 

1.  4a.6 

310 

::  Sis 

3,3 

650 
6G0 

Q.  35,; 

4,6 
4,' 

980 
ggo 

1-   5C,9 
'■  59,3 

330 

3. 58,3 

'' 

670 

0.   17,0 

2,     7,6 

340 

3-   54.1 

'' 
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TABLE   XXXIIL     E<ijjations  D,  E,  F  and  G. 


Arg.  D,  E, 
FandG. 


750 
760 

780 


790 
800 
810 
820 


830 
840 
850 
860 


870 
880 
890 
900 


910 
920 
930 
940 


9$o 
960 
970 
980 


990 

o 
10 
20 


750 

740 
730 

720 


710 
700 
690 
680 


670 
660 
650 
640 


630 
620 
610 
600 


590 
i;8o 

570 
560 


540 
530 

520 


510 
500 
490 
480 


Equat. 
D 


Hu  •      9* 


o 
o 
o 
o 


o 
o 
o 
o 


o 
o 
o 
I 


2 

2 

2 
n 


4 
4 

4 
4 


30 

470 

40 

460 

50 

450 

60 

440 

70 

430 

80 

420 

90 

410 

100 

400 

no 

390 

120 

380 

130 

370 

s 

5 
6 


6 
6 


0,0 

2,0 
4,6 


8,3 
12,9 

18,5 
^5»i 


32,7 
41,2 

50,5 
0,7 


XI, 


^3,4 

3S»9 
49,0 


^,7 


^7»i 
31,9 
47?' 


2,7 
18,7 

34^9 
51,3 


7,9 
24,5 
41, i 
57,7 


30,3 

46,3 

1,9 


17,1 
3',9 

46,3 
0,0 


13,1 
25,6 

37,3 


DifF. 


SBC. 


^5 
2,6 


3,7 

4,6 

5,6 
6,6 

7,6 

8,5 

9,3 
0,2 

1,0 

1,7 
2,5 
3,1 

3,7 

4,4 
4,8 

5,2 
5,6 

6,0 
6,2 

6,4 
6,6 

6,6 
6,6 
6,6 

6,4 

6,2 
6,0 
5,6 

5,2 

4,8 
4,4 
3,7 

3,1 

2,5 
1,7 


Equat. 
£ 


s. 


o. 
o. 

o. 
o. 


0,0 

0,3 

2,6 


o.  4,6 

o.  7,2 

o.  10,3 

o.  14,0 


o.  18,2 

o.  22,9 

o.  28,1 

o.  33,8 


o-  39,9 

0.  46,4 

o-  53,3 

1.  0,6 


I.  8,3 

I.  16,2 

I.  24,5 

I.  32,9 


I.  41,6 

1.  50,5 

'•  59,5 

2.  8,7 


2.  17,9 

2.  27,1 

2.  36,3 

2«  45,5 


2.  54,7 

3.  hi 
3.  12,6 

3-  21,3 


3- 
3- 
3« 
3 


29,7 
38,0 

45,9 
53,6 


4.  0,9 
4.  7,8 
4-  14,3 


Diff. 


SBC. 


0,3 

0,8 
1,5 
2,0 

2,6 

3,1 
3,7 

4,2 

4,7 
5,2 
5,7 

6,1 

6'^ 
6,9 

7,3 

7,7 

7,9 
8,3 
8,4 

8,7 

8,9 

9,0 

9,2 

9,2 

9,2 

9,2 

9,2 

9,2 

Q,0 

8,9 
8,7 

8,4 

8,3 

7,9 

/,/ 

/,:) 
6,9 

6,5 


Equat. 
F 


M.       S. 


o. 
o. 
o. 
o. 


o. 
o. 
o. 
o. 


o. 
o. 

o. 
o. 


o. 

o. 
o. 
o. 


o. 
o. 
o. 
o. 


0,0 

0,0 

0,1 

0,3 


0,5 
0,7 

1,0 

1,4 


1,8 

2,3 
2,8 

3,4 


4,1 
4,7 

5i4 

6,2 


7,0 
7,8 
8,6 

9,5 


o.  10,4 

o.  11,3 

O.  12,2 

o.  13,1 


o.  14,0 

o.  15,0 

o.  16,0 

o.  16,9 


o.  17,8 

o.  18,7 

o.  19,6 

o.  20,5 


O.    21,4 
O.    22,2 

o.  23,0 
o.  23,8 


o.  24,6 
o.  25,3 
o.  25,9 


Diff. 


SBC. 


0,0 

0,1 

0,2 


0,2 


0,2 

0,3 
0,4 

0,4 

0,5 
0,5 

0,6 

0,7 
0,6 

0,7 
0,8 

0,8 

0,8 
0,8 
0,9 

0,9 

0,9 

0,9 
0,9 

0,9 

1,0 
1,0 
0,9 

0,9 

0,9 
0,9 

0,9 
0,9 

0,8 
0,8 
0,8 

0,8 

0,7 
0,6 


Equat. 
G 


M.      S. 


O. 
O. 
O. 

o. 


o. 
o. 

o. 
o. 


o. 
o. 
o. 
o. 


o. 
o. 
o. 
o. 


o. 
o. 
o. 
o. 


o. 
o. 
o. 

o. 


o. 
o. 
o. 
o. 


o. 
o. 


0,0 
0,0 

0,1 

0,2 


0,3 
0,5 
0,7 

0,9 


1,1 

1,4 
1,7 

2,1 


2,4 
2,8 

3,2 

3,6 


4,1 
4,6 

5,0 
5,5 


6,1 
6,6 
7,2 
7,7 


8,2 
8,8 

9,4 
9,9 


o.  10,4 

o.  11,0 

o.  11,5 

O.  12,1 


O.  12,6 

o.  13,0 

o.  13,5 

o.  1 4,0 


14,4 

14,8 


O.     I 


5,2 


Diff. 


SEC. 


0,0 
0,1 
0,1 


0,1 


0,2 
0,2 
0,2 


0,2 

0,3 
0,3 
0,4 

0,3 

0,4 
0,4 
0,4 

0,5 

0,5 
0,4 
0,5 

0,6 

0,5 
0,6 

0,5 

0,5 

0,6 

0,6 

0,5 

0,5 

0,6 

0,5 
0,6 

0,5 

0,4 
o,S 
0,5 

0,4 

0,4 
0,4 
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TABLE   XXXIII.     EdtiATioss  D,  E,  F,  and  G. 

Arg.  D,  E. 
FandG. 

Equat. 
D 

DiiF. 

"V 

Diff. 

Equat. 

Diff. 

E,^a. 

Diff. 

M.      .. 

,«c. 

M.       1. 

s<c. 

u.     s. 

»c. 

M.      ». 

SBC. 

130 

370 

7.   37.3 

4-   '4.3 

0.  25,9 

0.     IS,3 

(40 

'JO 

360 
3  SO 

7.  48.  J 
7.   58,5 

io,» 

4.  20,4 
4.   36,1 

5.7 

0.  30,6 
0.  27,3 

0,6 

0.     1,55 

0.   15,9 

0.4 

160 

170 
180 

340 
330 
320 

8.     7,8 
8.  .6,3 
8.  23,9 

8.S 
7.6 

4-  31.3 
4.  36,0 
4-  40.» 

4.7 
4,2 

0.  37,7 

0.    28,2 

0. 38,6 

0.) 

0.4 

0.   16,2 

0.  16,; 

0.   .6,7 

0.3 
o,a 

190 

310 

8.  30,5 

4-  43.9 

0.  39,0 

0.   .6,9 

aoo 

300 

B.  36,. 

4,6 

4.  47.0 

0.  29,3 

0.   17,1 

03 

2  to 

ago 

8.  40,7 

4.  49,6 

0.  29,  s 

0.   17,3 

' 

330 

».  44,^ 

2,6 

4.   S'.6 

0.  29,7 

0.   17,4 

ajo 

270 

4-  S3>» 

0.  39,9 

0     »?.5 

240 
350 

360 
3;o 

a.  48,S 
8.  49,0 

0.S 

4-   SJ,9 
4-   S4.4 

O.S 

0.   30,0 
0.   30,0 

0,0 

0.   ,7,6 

0.   .7.6 

0,0 

TABLE   XXXIV. 

Reduction  H. 

Red. 
H. 

Diir. 

Bed. 
H. 

Diff. 

Red. 
H. 

Diff. 

Arg.H. 

Arg.H. 

Arg.  H. 

SEC. 

SEC. 

ssc. 

SEC. 

SEC. 

SEC. 

o 

5000 

aq,o 

1700 

6700 

3400 

84C0 

.69.; 

is 

=00 

";.9 

66,8 

1900 

6800 
6>jco 

20,3 

28,0 

7.7 

p~ 

8600 

'73.8 
176,6 

300 

5300 

2000 

7000 

3700 

8700 

.78,2 

400 

5400 

46,1 

^?1 

2100 

7100 

4'^' 

3800 

8800 

'7».> 

1,6 

^oo 

SSoo 

36,6 

3200 

7200 

,6,2 

3900 

S900 

17616 

5600 

7.7 

3300 

?30O 

4000 

9000 

171.8 

4*1 

;oo 

240a 

7400 

4100 

9100 

'69.7 

6,6 

".' 

800 

5800 

'3.7 

S.4 
4.' 

3500 

7500 

89,0 

4200 

9200 

'64.1 

6,6 
7.7 

900 

5900 

B.I 

3600 

7600 

' 

4500 

9300 

'57,7 

1000 

6000 

4.^ 

3700 

7700 

II  !,2 

4400 

940Q 

150,0 

1100 

6too 

1.4 

sHoo 

4500 

93O0 

i4'.4 

0,0 
'.4 

2900 

4600 

9600 

1300 

i^co 

6300 
6400 

0,0 
'.4 

3000 
310D 

Booo 
8ioo 

'4'. 4 
rjo,o 

^;6 

4700 
4800 

9700 
9800 

121,8 

.0,6 

i;oo 

6S0C 

4,1 

4,' 

3200 

'i7,7 

6,6 

4900 

9900 

ioo,t 

11  1 

i6do 

6600 

«.l 

S.4 

8300 

icooo 

89,0 

1  .;co 

6;oo 

'3,7 

3400 

8+00 

.69,7 
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TABLE  XXXV. 

REni'cTioN  H  +  K. 

Arg.  H+K. 

Red. 

H+K 

DilF. 

Arg.  H+K. 

Red. 
H+K 

Diff. 

Arg.  H+K. 

Kei. 
H+K 

DiiT. 

lEC. 

SBC. 

•  EC. 

SEC. 

SF.C- 

SBC. 

7?oo 

7=100 

0,0 

9200 

5800 

0,3 

900 

4100 

'a.4 

0,6 

7600 

7400 

0,1 

' 

9100 

www 

^9 

0*7 

1000 

4000 

19,0 

7700 

7300 

0,1 

9.VO0 

5600 

7,6 

3900 

■9-0 

0,6 

7800 

7200 

o,s 

0,2 

9500 

5500 

H,3 

0,7 
0.7 

1200 

3aoo 

20,3 

7900 

7100 

0,4 

9600 

5400 

9,0 

13(^0 

3700 

30,7 

7000 

0,6 

0700 

5300 

9.7 

1400 

3600 

31,2 

0,5 

8100  1  6900 
8aoo  1  5800 

9B00 

0.7 

0,8 

ij» 

0,3 

0,4 
0,4 

9900 

5100 

1600 

3400 

23,1 

8}oo 

6700 

0 

JOOO 

12,0 

1700 

3300 

32,5 

84,00 
8,-00 

6600 

6:00 

S 

100 
300 

4900 
4800 

.2,8 

"3.S 

0,7 

1800 
1900 

3300 
3100 

22,8 

^3.1 

o.i 
0,3 

6400 

2,8 

0,6 

300 

4700 

'4.3 

o>7 
0.7 

3  000 

3000 

!'3.4 

8;oo 

6100 

3,3 

400 

4f>oo 

15,0 

2IOO 

2900 

33,6 

u,- 

8boo 

6200 

3.8 

2  300 

M.8 

0,3 

8900 

6100 

+.4 

600 

4400 

.0,4 

o>7 
0.7 
0.6 

3300 

3700 

13.9 

9000 

6000 

5.0 

0,6 
0,6 

700 

430Q 

'7.' 

2400 

2600 

a  3.9 

9100 
9300 

S8oo  1    6|a 

800 
900 

4200 
4100 

'7.8 
18,4 

2500 

3500 

34,0 

TABLE  XXXVr.     Tl 

e  Numbers  H 

I,  K,  and  L;  of  which  the  Sum  M  is  the 

/ 

Argument  of  th 

Semi-duration. 

Akoumbnt 

Number 

Number 

NambiT 

^umbe^ 

H,  I.  K,  L. 

H 

Diff. 

' 

Diff. 

K 

Drff. 

L 

Diff. 

7500 

7500 

o,o;8iS 

0,OJ222 

0,1  :6jo 

0,00000 

7600 

7400 

0,05989 

0,O333O 

7 

0,1.638 

3+ 
S8 

0,00001 

7700 

7300 

o.o5so, 

«•! 

0,03213 

0,11604 

o,oooo^ 

7S00 

7300 

0,073  s+ 

0,02103 

0, 11546 

0,00^05 

„»« 

'S 

79 

7900 

7100 

0,08542 

0,02187 

0,11467 

0,000  .£ 

o,ioc6a 

.>;, 

0,02168 

0,11365 

0,0002 ; 

810D 

6<,oo 

0,11908 

0,02  I4J 

0,11240 

0,00036 

8acx> 

6800 

0,141.2 

0,02116 

o,ti09S 

166 

0,00049 

8100 

6700 

.86 

0,00064 

8400 

6600 

0,19319 

306a 
3339 

0,02049 

39 
43 

0,10743 

0,0008. 

'^ 

6500 
6400 

0,32381 
0,35730 

0,030IO 

0,01967 

0,10537 
0,10313 

224 

0,00099 

0,00119 

3603 

46 

2+2 

8700  ]  6300 

3853 

0,01921 

0,10071 

"'' 

0,00141 

23 

B800  1  6aoo 

0,33176 

0,01871 

0,09811 

0,00164 

c}8 
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TABLE   XXXVI.     The  Numbers  H, 

I,  K, 

and  L; 

of  which  the  Sum  ^4 

is  the 

Aigument  of  the  Semi-duration. 

A«coM£NT     Number 

Number 

Number 

Number 

H.  1,  K.  L. 

II 

m. 

I 

"■"■ 

K 

DiiF. 

L 

Diff. 

i 

8900 

6300 

6100 

0.33 '7*J 
0,57263 

+08; 
4506 

0,01872 

0,0 1  a  19 

!5 

0,09812 
0,09538 

303 

0,00164 
0,00188 

"4 

9000 

6aoo 

0,41  s6B 

0,01 764 

0,09249 

0,00214 

37 

.)[00 

5900 

0,46074 

0,00241 

4O90 
4854 
5126 
5232 

0,01646 
0,01584 

62 
64 

66 
67 

S'S 
3»6 

344 

29 

JO 

3' 

9100 

5800 
<;70o 

0.50764 
o,5i6i8 

0,0863 1 

0,08305 

0,00269 
0,00298 

9400 

9SOO 

5600 
5500 

0,606  iq 

0,01530 
0,01+54 

0,07969 

0,07625 

0,00328 
o,ooj59 

9600 

S400 

0,70977 

S3I7 
538. 

0,0.387 

0,07173 

0,00390 

31 

<)7oo 

\ioo 

0,76294 

0,01319 

69 

0,06917 

364 

0,00422 

' 

qaoo 

>,-ioo 

0,8167^ 

0,01250 

0,06555 

0,00454 

9900 

Sioo 

0,87099      ^■*  ■* 

o,oti8i 

0,06191 

0,00486 

5446 

J" 

366 

33 

I 

100 

300 

4000 
4800 

o.9»S4S 
0,9799  [ 
1,034.1; 

5446 

54»4 
5381 

0,01 1 1 1 
0,01041 
0,00972 

68 

0,05825 
0,05459 
0,05095 

366 
364 
362 

U6 

0,00519 

0,00551 
0,00584 

35 
3» 

300 

4700 

1,08796 

0,00903 

0<O4;33 

0,00616 

3» 

400 

4600 

'.'■i'lj 

0,0083; 

«7 
66 
6+ 

0,04377 

35a 
344 
33G 

0,00648 

3> 
31 

30 

Si 

700 

4joo 
4400 

ii'934i 
1,24471 

5126 
500 1 

0,00768 
0,00702 
0,00638 

0,04025 
0,03681 
0,0334; 

0,00679 
0,00710 
0,00740 

48(4 

326 

2q 

4200 

1,34326 

4690 
4506 
4J05 
4087 

0,00576 

60 

0,03019 

0,00769 

900 

1000 

4100 
4000 
3900 

[,39016 

■-+3;" 

■,47^27 

0,00516 
0,00458 
0,00403 

(8 

0,03704 
0,02401 
o,ciri2 

303 
289 

0,00797 
0,00824 
0,00850 

27 

26 

.300 

3800 
3700 

■.S'9'4 
't(57''7 

3853 
3603 
3339 

0,00350 
0,00  jO  I 

:' 

0,01838 
0,0.579 

259 

0,00874 
o,QDa97 

2J 

1500 

3500 

'.SV3  70 
1,63709 

0,002 . 3 

43 

0,01113 

224 

0,009.9 
0,00939 

30 

1062 

39 

206 

18 

1600 

3400 
3300 

'.6>77' 
1.6a  54  j 

=774 

0,00173 
0,00138 

35 

0,00907 
o,oo7ii 

186 
166 
'4S 

0,00957 
0,00974 

'7 

iqoo 

3200 
3100 

.,70978 
i,73>B2 

2204 
.846 

0,ODlo6 

0,00077 

29 

0,00555 
0,00410 

0,00989 

0,0iO02 

'3 

2000 

3000 

0,00054 

0,00285 

0,0. OIJ 

2100 

290Q 

i,76;48 

0,00035 

0,00183 

01 

0,01022 

7 

azoo 

',77736 

«S3 

0,ODO20 

0,00104 

58 
34 

0,01019 

S 

ijoo 

2700 

1,7^589 

o,oooaq 

7 

0,00046 

0,01034 

2400 

2600 

1,79101 

171 

0,00002 

0,000 1  a 

Ojo.037 

ajoo 

Sjoo 

1,79372 

0,00000 

0,00000 

0,01038 

The  Nnmber  H  is  taken  with  the  Argument  H;  and 

berame 

for  the  ot 

^erNu 

nben,  whkli  are 

taken  with 

their  refpeai 

eArgu 

"""■ 

i 
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SATELLltE    OF    JU 

PiTER. 

«19 

TABLE   XXXVII.    Scml-durations. 

A»0««HKT  M. 

Semi-duralions 

Diff. 

N 

+ 

H.  U.     9. 

SBC. 

1,00000 
1,01000 

i.oaooo 
i,ojooo 

1,00000 

0,99000 
0,96000 

0,97000 

1.  47.     0,0 
I.  46.  59,7 
1.  46.  58,7 
I.  46-  57.' 

0,3 

IS 

2,3 

3,9 

3,6 
4^' 
4,9 

6,3 

7.4 
8,1 
8,7 
9,4 
10,1 

'».7 
",? 
12,0 

t3,S 

■!,S 
14,1 
■4,8 
'S,! 
.6,3 
.6,9 
17,6 

■8,4 
.9,1 
■  9,8 
20,6 

21,3 

Z3,l 

33,8 

33.6 

24.3 

35,2 

l.OOO 

0,999 
0,999 

1,04.000 
1,05000 

1,06000 
1,07000 

0,96000 
0,95000 

0,94000 
o,9jooo 

1.  46.  54,9 
1.  46.  52,0 

1.  46-  48,4 
1.  46.  44,3 

0,998 
0,996 

■>,»! 
0.99! 

1,08000 
1,09000 
1,10000 

0,92000 
0,91000 
0,90000 
0,89000 

1.  46.  39,4 
I.  46.  33,9 
I.  46.  27,8 
I.  46.  21,0 

5^ 

0,985 
0,982 

1,13000 
1,14000 
1,15000 

0,88000 
0,87000 
0,86000 
o,8;ooo 

1.  46-  "3.6 

;:  t  M 

I.  45.  47,4 

0,978 
0,974 
0,970 
0,966 

1,16000 

1,16000 
1,19000 

0,84000 
0,83000 
0,83000 
0,8.000 

1-  45-  37.J 
'■   45-  26.6 
I.  45.   15,1 
I.  45-     3,' 

0,961 
0,956 
0,951 
o>94S 

1,31000 

i,aaooo 

I.JjOOO 

0,80000 

0,79000 
0, 78000 
0,77000 

I.  44-   S0.3 
I.  44.  36,8 

I.    44.    22,7 
I.    44.      7,9 

0.939 
0.933 
0,926 
0,919 

1,24000 

i,a6ooo 
1,17000 

0,76000 
0,75000 
0,74000 
0,73000 

I.  43-   5^.4 
I.  43-  36,1 
I.   43-   '9*3 
I.  43.     1,6 

o,gi2 

0,887 

1,18000 
1,29000 
1,30000 
1,31000 
i,3aooo 

0,72000 

0,70000 
0,69000 
0,68000 

I.   42.  43.a 
I.   43.  24,1 
I.   42.     4,3 
I.  41.  43,7 

1.    41.   22,4 

0,878 

0,869 
0,860 
0,850 
0,839 

I,JJOOO 

1,3+000 
1,36000 

!,370oo 

0,67000 
0,66000 
o,6;ooo 
0,64000 
0,63000 

1.  4'.     0.3 
I.  40.  37,5 
I.   40-   '3.9 
I.   39.  49.6 
1.   39-  24.4 

0,829 
0,818 
0,806 

o,7y+ 
0,782 
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TABLE  XXXVII.    Scmi-duiationi. 


Ml 


J 


Aroumint  M. 


Semi-diintioiu. 


,74000 
,75000 
,76000 
,77000 


,78000 
,79000 
,80000 
,81000 


,82000 
,83000 
,84000 
,8s< 


,86000 
,87000 
,88000 
,89000 


,90000 
,91000 
,93000 
,93000 


94000 
95000 
96000 


0,26000 
0,25000 
0,24000 
0,23000 


0,22000 
0,21000 
0,20000 
0,19000 


0|i8ooo 
0,17000 
0,16000 
0,15000 


0,14000 
0^13000 
0,12000 

O^IIOOO« 


0,10000 

O^OQOOO 

0,08000 
0^07000 


0,06000 
0,05000 
0,04000 


M.     M. 


S. 


.  XI.  58,1 
•  10.  46,4 

.    8.  16,2 


6.  S7fS 

5-  36,a 
4.  12,0 

2-  44i9 


X.  X.  14,6 
o.  59.  40,8 
o.  58.  3,4 
o.  56.  22,0 


o.  54.  36,  X 

o-  $a-  45>4 

o-  5<^-  49»J 

o.  48-  47i3 


o.  46.  38,4 
o.  44*  2x,8 
o.  4X.  56,1 

o-  39-  »9>7 


o.  36,  30,3 
o.  33.  24,6 
o.  29.  57,6 


Di£ 


SBC. 


7«»7 
73,9 
76,3 

78,7 

81,3 
84,2 
87,1 

9«>>3 

93*8 

97f4 
01,4 

0Sf9 

'Of7 
16,1 

22,0 
28,9 
36,6 

^M 

S*i4 

6*4 

«5»7 
207,0 


N 


0,141 
0,189 
0,239 
0,291 


•«•«■ 


0,346 

0,405 
0,467 

OfS3a 


0,602 
©1677 
Oi7S» 
0,845 


o>939 
1,042. 

1,28  X 


1,422 

'f583 
»f767 
»»98S 


M45 

»f578 
3,011 


' 


I 


w^^imm 


tfS 
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TABLE   XXXVIII.     The  Correaion  of  the  Semi-durations. 


Arcuubnt 
C,  D,  E. 


+ 


o 

lO 

20 


30 
40 

so 


60 
80 


90 

100 
no 


120 
130 
140 


150 
160 
170 


x8o 
190 
200 


210 
220 
230 


240 
250 


500 
510 
520 


S30 

540 


560 

S70 
580 


J90 
600 
610 


620 
630 
640 


650 
666 
670 


680 
690 
700 


710 
720 

730 


740 
750 


SEC. 


4iS 
4,S 
4»5 


4»5 
4i4 
4>3 


41* 

4»i 
4,0 


3,8 
3i7 
3»S 


3»3 

3,1 
2,9 


j7 


a 
a,4 

2,2 


^9 

I 


»7 


1,4 


1,1 
0,9 

0,6 


0,3 
0,0 


SEC. 


8,7 

8,6 
8,6 


8,5 

8,4 

8,a 


8,0 

7,8 
7,6 


7,3 

7.0 
6,6 


6,3 
S>9 
5,5 


«^Bi^i 


4>» 
4,6 

4,1 


3*7 
3,» 
a,  7 


a,  I 
1,6 

hi 


0,6 
0,0 


E 


8BC. 


4,8 
4,8 

4,7 


4»7 
4,6 

4,5 


4,4 
4,3 
4,a 


4,0 

3,9 
3,7 


3,5 
3,3 
3,0 


2,8 

a,S 
a,3 


2,0 
1,8 

hS 


0,9 
0,6 


0,3 
0,0 


AUGUMBNT 
C,  D,  E. 


+ 


750 
760 

770 


780 
790 
800 


810 
820 
830 


840 
850 
860 


870 
880 
890 


900 
910 
920 


930 
940 
950 


960 
970 
980 


990 

o 


750 
740 

730 


720 
710 
700 


6 

6 
670 


660 
650 

640 


630 
620 
6x0 


600 
590 
^80 


S70 
560 

550 


540 

530 
520 


510 
500 


8BC. 


0,0 

0,3 
0,6 


0,9 

1,4 


,7 


2,2 


2,4 

a,7 
2,9 


3,1 
3,3 
3,5 


3,7 
3,8 

4,0 


4.1 
4,a 

4,3 


4,4 
4,5 
4,5 


4,5 
4,5 


SBC. 


0,0 

0|6 
1,1 


1,6 
ii,7 


3,a 
3,7 
4,1 


4,6 

5,1 
5,5 


5,9 

6,3 
6,6 


7,0 
7,3 
7,6 


7,8 
8,0 
8,2 


8,4 

8,5 
8,6 


8,6 
8,7 


£ 


SBC. 


0,0 

0,3 
0,6 


0,9 

i,a 
',5 


1,8 
2,0 

2,3 


^,5 
a,8 

3,0 


3,3 

3,5 
3,7 


3,9 

4,0 

4»a 


4,3 
4,4 
4,5 


4,6 
4,7 
4,7 


4,8 
4,8 
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Y 

AKJ. 

Mean 

Conjunfl. 

A 

s 

B 

C 

D 

E 

H 

I 

K 

D.      H.      M.       S. 

B. 

1660 

2.       6 

35-   "4.' 

32267 

3454 

S»77 

466 

4485 

2698 

1661 

5.  iiO 

27,  48,6 

3S329 

^20^ 

2bg4 

6708 

802 

898 

5K1 

3623 

166a 

9.     .0 

so.  23,2 

2392 

■934 

7^39 

329 

7079 

(.22  ^ 

4548 

,66j 

13.     0 

•'■  !?,? 

5454 

'«4+7 

"73 

b37a 

957 

7930 

7"91 

1474 

.664 

.5.     14 

S.  32,3 

85.7 

S3JH 

04.3 

9203 

034 

19a 

«782 

796(5 

6401 

■  66s 

S'-  S9.8 

..440 

^170 

9232 

286 

8797 

7285 

S-  »3 

4S.  34.4 

.4503 

5361 

8+71 

0S29 

186 

7-8 

0447 

9668 

821. 

9.  13 

38.     8,9 

'7565 

S3Sa 

77'4 

1659 

264 

'49 

1297 

0116 

9^35 

1668 

11.     3 

30-  43.S 

20628 

5443 

6953 

2490 

341 

581 

2147 

.406 

0060 

1669 

.5.  .7 

23.  .8,0 

23690 

5533 

("95 

33.9 

418 

2996 

2374 

0983 

1670 

3.  .3 

.0.  ,5,6 

266.4 

5166 

,016 

4110 

492 

106 

1807 

3101 

1865 

167, 

6.     3 

3.  20,1 

29677 

S2S6 

4256 

4943 

57° 

517 

4658 

3972 
4842 

.671 

SS-  S4.7 

32739 

5U7 

3496 

5771 

647 

969 

5s08 

37'6 

,67, 

12.    6 

48.   2,,2 

3580. 

541« 

2737 

()6o4 

72s 

400 

6359 

57'a 

4641 

.674 

15.  20 

4.-     3.8 

2864 

5529 

1976 

7435 

832 

6582 

Ssb6 

.675 

2.  16 

s8.  31.3 

5787 

,■6: 

°79S 

8230 

876 

936 

802+ 

74^3 

6451 

.6,6 

S-     <• 

2..     5,9 

8850 

5351 

0034 

9061 

953 

117 

8871 

8284 

7377 

.6,7 

.3-  40.4 

..9.5 

SUl 

9275 

9891 

031 

789 

9726 

9'£4 

8303 

.2.  .0 

6.  .5,0 

1497s 

5434 

a^is 

0723 

0577 

0023 

07^.8 

.679 

.J.  23 

S8-  49.S 

.Soj7 

5535 

7755 

'554 

.85 

652 

:4^a 

0B93 

0.53 

B. 

.680 

46.  .7,. 

20,6, 

';i';7 

6576 

2146 

260 

2219 

!■     9 

38.  s.,6 

24023 

^na 

^ai7 

3177 

337 

■77 

108q 

i960 

8.  23 

5..  26,2 

5339 

S°!7 

4008 

414 

609 

3940 

14t" 

288; 

.2.  13 

24.     0,7 

30148 

5429 

4297 

4840 

49a 

040 

479' 

433' 

38. > 

.684 

■!■     3 

.6.  3S,3 

3321. 

5520 

3537 

5670 

569 

472 

5641 

5201 

4736 

.68; 

I.  23 

4.      2,8 

134 

ji;s 

2357 

6463 

641 

565 

6411 

6031 

S-  '2 

S6.  37.4 

3196 

5=43 

'599 

7294 

720 

997 

7303 

6904 

6543 

.687 

6260 

5114 

0840 

812, 

798 

428 

8<51 

7768 

...  16 

4..  46,5 

9322 

5415 

«9?1 

875 

860 

goc.2 

86,7 

8191 

.(.     6 

34.  2.,. 

.=385 

55'" 

9322 

9783 

951 

291 

9852 

9505 

9316 

.6,0 

2.     2 

2..  48,6 

.5308 

5 '48 

8.42 

0577 

027 

185 

066; 

0336 

O20O 

.6,. 

5.  .6 

14.  23,2 

18370 

5219 

73S' 

'409 

J04 

8.7 

1126 

.6,. 

8.    6 

6.  !;,) 

S.43J 

5330 

66ao 

224. 

248 

2367 

2078 

2052 

1693 

S9-  32,3 

=4495 

5411 

3073 

2,9 

3221 

2979 

.654 

■!■     9 

>2.     6,8 

=  7557 

55" 

5098 

3904 

337 

tn 

4073 

3820 

3905 

.6,, 

39-  34,4 

3048. 

S'44 

19'8 

411 

20^ 

488, 

46,0 

4789 

.696 

4.  .9 

3..     8,9 

33543 

5234 

3158 

5529 

617 

5736 

5520 

57i4 

.6,7 

8.     9 

34-  43,5 

606 

5315 

2399 

61  qq 

565 

068 

6585 

bm 

6638 

1698 

...  23 

669 

54-0 

.641 

7'89 

04) 

<;qo 

7411 

7257 

7562 

.699 

.5.  13 

9.   52,6 

h" 

5507 

720 

93  ■ 

8485 

1 
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mean 

Colli  u 

niftions  of  tl 

c  fourth  Satellite  of  Jupi- 

1 

ter,  with  the  Arguments  of  the  Equations. 

TIAKS. 

Me;n 

[Toiijuna. 

A 

^ 

B 

C 

D 

£ 

H 

I 

E 

1 

D 

M. 

M.      ■.■ 

a 

8 

57-  ao.' 

9654 

S'39 

9704 

8809 

794 

034 

9095 

8954 
9834 

1701 

S 

33 

49-  54.7 

13717 

^^i" 

8943 

9643 

87< 

456 

9946 

170a 

<1 

4>-  39,3 

i;;8o 

53=' 

8.8> 

047s 

949 

0798 

069s 

IJ20 

170J 

'3 

3S-     3.8 

!4i3 

7410 

.308 

037 

330 

■  6  JO 

M66 

3146 

1704 

'S 

"7-  38,3 

3190 1; 

SS03 

0659 

3 1 39 

104 

75' 

3503 

U37 

3073 

170; 

3 

13 

'S-     S.9 

34838 

S'31 

54«o 

1931 

178 

84^ 

31<6 

3368 

1706 

*> 

3 

7-  40.4 

37890 

j3Zfl 

473. 

176> 

=  Si 

376 

4'6? 

488. 

1707 

<i 

0.  <s,o 

309i3 

S3'6 

3963 

459= 

333 

708 

SO' 5 

5008 

5806 

( 

S»-  49.5 

3401s 

S407 

330J 

S413 

410 

"39 

SMbS 

5874 

6730 

1709 

'S 

'y 

45-  34.' 

5498 

1443 

6353 

487 

57' 

6715 

6744 

765  s 

1710 

3 

i^ 

31-   S'.^ 

4001 

JIJO 

.364 

7045 

56' 

664 

7S36 

8537 

1711 

? 

35.  36,3 

7064 

0505 

7876 

639 

096 

"177 

8443 

9463 

1713 

'9 

.8.     0,7 

ioi»6 

i3'3 

9744 

71b 

527 

9339 

93'3 

0388 

1713 

13 

f> 

'0-  3J.3 

ni88 

5403 

898} 

9S40 

794 

959 

0080 

084 

1315 

1714 

'i 

»3 

3-     9.8 

>494 

8333 

o37i 

871 

39' 

0933 

105s 

3341 

'7'S 

a 

18 

SO-   37.4 

19174 

5126 

7040 

,167 

945 

485 

'746 

1887 

Ji»6 

.7.6 

I 

43-   ".9 

33337 

^317 

lq^8 

033 

916 

»S97 

3756 

+0J1 

•7'7 

33 

3!-  46,; 

s;>99 

,-308 

S523 

3839 

100 

348 

3448 

3626 

4976 

17.8 

13 

13 

2836. 

Siq8 

4763 

36,9 

'77 

779 

4397 

1719 

3 

20.   5^,6 

3'434 

S4*>9 

4003 

44S9 

=55 

311 

5 '47 

5363 

is.; 

B. 

1740 

I 

33 

8.  33.1 

34348 

S13I 

383$ 

?a8o 

339 

304 

5958 

6193 

7707 

i7ai 

( 

13 

°-   S7.7 

S3I3 

406 

7i6 

6808 

706. 

8630 

17a* 

■J 

1 

S3-  3^,3 

4473 

(301 

IJOJ 

6943 

4^1 

.67 

7659 

1713 

'S 

46.     6,8 

75iS 

S394 

054, 

7774 

S6. 

8^.0 

8801 

173+ 

'5 

i 

38.  41,4 

io;97 

H^i 

9784 

8606 

639 

030 

9363 

9673 

1409 

1725 

3 

1 

36.      8,9 

■  3530 

S"- 

8604 

9400 

713 

124 

017J 

0J03 

; 

M 

'8.  43,4 

.6,8^ 

5308 

7H4I 

0133 

790 

Sift 

1036 

'374 

3«.9 

1717 

•J 

^ 

M.    iH,o 

1964s 

5299 

7084 

1063 

867 

9«7 

187ft 

I73« 

M 

'9 

3.  sa.6 

33708 

539° 

6335 

1892 

945 

419 

2726 

Jill 

J067 

1719 

'S 

-,('■  3;,> 

^577' 

;S66 

2723 

U33 

Hjo 

3576 

398' 

5993 

1730 

» 

4 

43.   S4.6 

18694 

sua 

4387 

3;'4 

096 

4388 

4810 

6874 

i 

36.  39,2 

3 '75'' 

\30i 

163  7 

4345 

'73 

375 

i3lH 

5*79 

7Roi 

1731 

39.     3,8 

34819 

S'94 

3867 

251 

807 

6089 

8735 

'733 

" 

aa 

»'.   38,3 

i3*>i 

338 

218 

6940 

74'9 

9650 

'734 

'' 

^■^ 

14.   11,9 

4944 

5476 

'347 

670 

779' 
S603 

8389 

0576 

B. 

'73; 

3 

8 

I.  40,4 

7867 

iio8 

0.67 

7'->i2 

480 

764 

4 

21 

S4.  "S.o 

10939 

5 '99 

9406 

S57 

'95 

9455 

9990 

3385 

■  ;j 

11 

4"-  49n' 

'J99> 

5390 

9295 

63^ 

637 

0306 

0860 

1738 

1 

39-  24.' 

I70J4 

53S1 

7887 

0(36 

7'3 

o(8 

.156 

i73q 

423ft 

i4V^ 

7128 

0956 

789 

490 

1008  1  3598 

5.60 
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TBAKt. 

Me 

an  Conjunft. 

A 

s 

B 

C 

D 

£ 

H 

I 

K 

- 

H. 

M.        t. 

B.        1780 

0. 

41.   32,1 

433 

^068 

aigS 

4682 

9(3 

142 

6;,6 

7897 

3714 

178J 

1 

34-     6,7 

3466 

S'S9 

'437 

s;'4 

010 

574 

nS6 

1618 

178a 

•7 

26.  41,3 

6^48 

<;2so 

D677 

6345 

087 

005 

8338 

9*17 

4564 

■  783 

7 

>g.  <s,8 

96.0 

534' 

9917 

7'7& 

437 

9090 

0507 

S490 
6415 

Stl 

II.  50,4 

12673 

S43a 

9'S7 

242 

9W 

■377 

.785 

16 

i|S96 
•8659 

5064 

8801 

V6 

962 

075J 

aao8 

7299 

1786 

6 

S'-  51.S 

^'5s 

7117 

9611 

,193 

1604 

3078 

1787 

ao 

44-  37.0 

2i;ao 

5246 

6457 

0463 
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"4ii 

in 
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247B3 

S337 

5699 

1393 

54^ 

lit 

H04 

0074 
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29.  36,3 

2  7«45 

54*7 

4939 

21:4 

4'i! 

0999 

1790 

20 

17-     3.7 

30768 

5060 

3760 

39.5 

7«= 

4966 

6;i6 

i8St 

1791 

10 

9.  38,2 

n8ii 
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30OO 

3747 

»■! 

,B„ 
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"a 

82„ 
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'1 
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39S6 
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.481 
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*m 

3 
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0720 
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'79S 

ai 
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ni 
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9.S4 
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11 
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■  3003 

5146 
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0033 

.694 
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'797 

1 
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16066 

5^37 

Bo.i 

8695 

318 
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0883 

2564 

S3C6 
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17 
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1 9128 
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9536 
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7 
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393 
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850 
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a-  SS.S 
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S'37 
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0309 
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0 
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10411 

5228 

95^7 

6925 
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104 

9309 
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5319 

8828 

77SS 

S3S 

0159 

3046 

8484 

.809 
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'3 

40.  39,2 

.6536 

5410 

8586 
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9329 
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6888 
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»14 
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5'33 

0213 

3" 

492 

>675 

4618 

1141 

7- 

M 

'3-  '5,8 

25584 

5334 

5164 

1046 

1«8 

924 

«.» 

5490 

2068 

1813 

u. 

i 

S-  S0,4 

28646 

';i'4 

4603 

.878 

407 

355 

4579 

6361 

2994 

•      1814 

J  4. 

;8.  24,9 

3 1  708 

!40i 

3843 

2709 

544 

7«7 

i«]i 

7331 

3930 

.e.s 

I. 

11 

45.   52,4 

J+63J 

S037 

3664 

618 

881 

604a 

S060 

4802 

4- 

2 

38.  27,0 

.694 

512B 

1905 

433a 

695 

313 

6890 

8939 

5726 

ii>:y 

7- 

3'-     ',6 

4756 

5219 

.146 

5161 

771 

744 

9798 

665. 

11. 

33.  36.' 

S3'o 

S99' 

8^0 

■eH 

«m 

066s 

7S74 

.8.9 

'4 

20 

16.  10,7 

540 ' 

gbli 

927 

9446 

'533 

8497 

0. 

3.  38,a 

13H04 

5033 

8452 

76. 1 

700 

0257 

2362 

9379 

1 
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TABLE  XL.    Revolutions  of  the  fourth  Satellite  for  Months. 


MONTHS. 


January. 
February^ 


Change  of  the 
Mean  Conjunflion. 


D.      H.      M. 


s. 


i6.  1 8.     5«-    7,0 
2.  la.  10.  14,1 

19.      6.    15.   2I|I 


March. 
April. 


8.  o.  20.  28,1 
24.  18.  25.  35,1 
zo.  12.  30.  42,2 


X39 
278 

418 


May. 


27.  6.  35.  49,2 
14.  o.  40.  56|2 
30.  z8.  46.     3,2 


557 
696 

835 


459 
1376 


B 


/. 


une. 
uly. 


Aagoft. 
September. 


November. 
December. 


i6«  12.  51.  10,3 

3.    6.  56.  17,3 

20.     I.     I.  24,3 


5.  19.    6.  31,3 

22.  13.  II.  38,4 

8.     7.  16.  45,4 


25.       t.   21.    52,4 

Oaober. 

II.    19.   26.    59,4 

%8.  13.  32.    6,s 

14-    7-  37-  i3>S 
I.     I.  42.  20,5 

17.  19.  47-  »7»5 


lanaary. 


3.  13.  52.  34,6  , 


974 

II 14 

1253 


1392 

153' 
1670 


1835 
2293 
2752 


420 

840 

1260 


3211 
3669 
4128 


1810 
1949 
2088 


2227 
2366 
2  $06 


2645 
2784 
2923 


3062 


4587 

5045 
5504 


1680 
2100 
2520 


2940 
3360 

3780 


38 

76 

113 


189 
227 


5963 
6421 

6880 


4200 
4620 
5040 


264 
302 
340 


378 
416 

453 


7339 

7797 
8256 


8715 

9173 
9632 


0091 


5460 
c88o 
6300 


6720 

7140 
7560 


7980 
8400 
8820 


9240 


49' 
529 

567 


60$ 
642 
680 


4 

7 
II 


18 

21 

^5 
28 

3a 


35 
J9 
4» 


46 

49 
S3 


63 


338 
676 
013 


351 
689 

027 


365 
702 
040 


378 
716 
054 


718 
756 

793 


831 


67 
70 
74 


77 


391 
729 
067 


405 

743 
080 


H. 


39 

77 
116 


'55 
'93 
232 


271 
309 
348 


418 

756 
094 


387 

4^5 
464 


503 

54" 
580 


619 

'4 


40 
79 

"9 

ij8 
198 
237 


«77 
316 

3J6 


735 

77) 
8ia 


43»  I  851 


39$ 
435 

474 


4» 
84 

126 
168 
252 


294 

336 

378 


5'4 
553 
593 


632 
672 
712 


75' 

79' 
831 


421 
463 

505 


547 

589 

631 


870 


799 
841 

883 


92$ 


673 
715 
757 


In  BifTextile  Years,  add  One  Day  in  the  Months  of  January  and  Febmary. 
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TABLE-  XLI.     Equations  arifing  from  the  pcrtuibations  of  Jupiter. 


i68s, ' 


1692,  o 


1693, 


1693, 


169s,  - 


Equat. 


a;.  7.6 
24-  S9.J 


•  39.6 
■  '6,9 


28.  45,0 


J3.  4,2 

3»-  5S.7 

33-  4!.6 

34.  30,6 

35-  M,7 


3S-  49.7 

36.  31,9 

36.  49,2 
37-  10,6 


37-  33.9 

57-  34.4 
3  7-  3a,o 
37-  24,7 
37-  '2,4 


36-  5S.7 
36-  34.3 


>3-  '9.6 

33.  50,3 


46,9 
48,2 


50,6 
so.4 


39,0 
39.0 
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TABLE  XLI.     Equations  arifingfrom  the  perturbations  of  Jupiter. 


TE»I1. 

E'luat. 

Dilf. 

.7.6,0 

4 
6 

8 

£,!■«. 

4..     8,. 
41.     4.3 
40.   56,2 
40.  43,5 
40.  36,9 

Diff. 

*EC. 

■it? 

.6,6 
i8,. 

16,1 
iB,. 

»8,4 

"9.7 
30,6 
3'. 4 
3..3 
31.3 
30,8 

"9.3 
"<,3 
"3,6 
i.,8 

'9.9 
,8,0 
■3.S 
10.3 

7.7 

4,S 

11,0 

'3,5 
.8,, 
31,9 
23.9 
3S.4 

a7,5 
aS.o 
3',' 
31.7 
30.a 

39,3 

TBASI. 

Equat. 

D.C 

M.         1. 

SBC. 

u.      >. 

SIC. 

.708,0 
3 

4 
6 
8 

32.  aM 
3'-   53,8 
JT.  a6,7 
3'-     '.S 
30.   38,a 

a8,6 
26,  [ 
a;, 2 
"3.3 
20,7 

■7iS 
"S.6 
'4.' 
la.o 

10,1 

% 

0,1 
3,3 

7.3 

11,1 
.6.5 
'9.4 

22,5 
47,0 

31.9 

3S.' 

36.8 
38,8 
41,8 

43.' 
44.' 
43.4 

42,0 

41.8 
41,0 
37,3 
33.0 
ag,i 

a6,i 

'■11 

11,8 

7.' 

3,2 

1724,0 

3 
+ 

6 

8 

■  735.0 

4 
6 
8 

37.  3W 

37-  S8." 

38.  "4,8 

38-  48,7 

39-  9.8 

38,1 

36,6 

"3.9 
18." 

!f' 
3.9 

O.S 

S.6 
B,. 
...8 
'4.0 

.8,8 
"'.S 
33,0 
"3.5 
"4.S 
"S.O 
"S.3 
•4.S 
"3,3 

33,9 
33,3 

.6,6 
.4,8 
14,1 

'3,1 

10,3 

8,1 

S.8 

'.9 
0.4 

?l 
3.9 

1709,0 

4 
6 
8 

30.   i7.i 
JO.     0,0 
S9-  44.4 
29.  jo,3 
29.   18,3 

1717,0 

3 

4 
6 
S 

40.     8,7 
39.  46,3 
jg.  20,a 
il  S>,' 
J8.  33,7 

39.  38,0 
39-  43,8 
39-  S4,9 

1710,0 

i 
4 
6 
8 

ag.     8,1 
so.      1,9 

29.     a,2 

.7.8,0 

a 

4 
6 
8 

37-  54.0 
37.  33.4 
36.   53,0 
36.  ao,7 
35-  49.4 

.736,0 

4 
6 
8 

40.    6,9 
40.     4.3 
39.  s6,a 
39-  44*4 
39-  30,4 

1711,0 

I 

8 

ag.     9,4 

29.  20,5 
ag.  37,0 
ag.   56,4 

30.  i8,g 

1719,0 

3 
4 
6 

35.    ie,6 
34-   49.3 
34-  34,0 
34.     0,4 
33.  38.6 

1737,0 

t 

8 

37-  48,5 

171a,  0 

l 

8 

1730,0 

3 

4 
6 
8 

33-   18,7 
33-     0,7 
3  a-   4-.S 
33.   36,g 
32.  39,3 

.738,  0 

4 
6 

37-  "4.0 
36-  S9.0 
Si-  13.7 
j6.     9,3 
3S.  46,0 

1713,0 

a 
4 
6 
8 

33-  SO,  3 

34-  33.4 

35-  '7.S 
36.     0,9 
36.  42,9 

1721,0 

3 

4 
6 

J»-  34,7 
33.  36,7 
3  a.  30,8 
3»-  38,4 
31-  49.4 

.7.9,0 

8 

SS-  "3,' 
3i-    0,9 
34-  40.4 
34-  "1,3 
34-     S.» 

1714,0 

i 

e 

3.7-  14,7 
38.     .5,7 
38.  43.0 
39-   16,0 
39-  45.' 

1722,  0 

3 
4 
6 

33-     3,9 

33-  3'.o 

33.  43,9 

34.  6,8 

34-  33.3 

1730,0 

3 

8 

33-  S».4 
33.  36,3 
33-  "4." 
33-  '4,0 
33-     S.9 

17.5.0 

2 
4 

6 
8 

40.  M,a 
40.  30,9 
40.  47,0 
40    S8.8 
+'■     S'9 

1733,0 
a 
4 
6 
8 

34-  S9.7 

35-  a;.7 
35-  58,8 
36.  30,5 

37-     0,7 

■  ;3'.o 

a 
4 
6 
8 

33-     0.. 
3"-  se." 
3".  s8,6 
3"-  S9.4 
33-     "," 

.716.0 

4..     8,1 

1724,0 

37-  30,0 

■752.0 

33-    6,0 
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T  A  B  L  K   X  LT,     Equations  arifing  from  the  pciturbation.?  of  Jupiter. 


ri»rs. 

Eqaat.        Diff   | 

Eq««. 

Diff. 

M.       s. 

SEC. 

«ic. 

1756,0 

4 
6 
8 

39-   38,3 
3')-     4.8 
38.  i.9,5 
37-  S'.« 
37.  ..,6 

3J.S 
J4,9 
38,J 
40,0 

41,0 

4Jt7 
44,7 

4V 

4S.9 
4!.' 
43.9 
40,3 

35,6 

3'. 7 
36,4 

33,8 

17,0 

9.? 
3.4 
4.' 
■  0,6 
■7,3 
»4.7 
33.3 
4'>.9 
44,3 
47.9 
5'.S 
SS.7 
S4,o 
S4,8 
54.0 
S3.7 

40,8 

.764,0 

4 

6 
8 

39-  5^9 
40.   17,5 
4=»-  3S,H 
4°-  47.7 
40.   5J,8 

04,6 
'8,3 
I  (,9 
6,1 

2 
4 
6 
8 

36.  30,6 
3S-  46,9 
3S-     «,» 
34-  '6,4 
33-  "9.9 

.76S.0 
a 

4 
6 
S 

40-   54,1 
40.  48,8 
40.  J  7,8 
40.  aa,4 
40.     3,6 

5,3 
11,0 

;i;s 

1758,0 

2 
4 
6 
8 

3"-  43,9 
31-  58.° 
3..  11,9 
30.  30,0 
39.  49,8 

1766,0 

4 

6 
8 

39-  4',S 
39.   16,8 
38.   50,0 
J«.  21,3 
37-   50,7 

24,7 
26,3 
28,7 
30,6 

'759.  0 

l 

8 

39.  14,2 
»8.  41,  s 
38.  16,1 
"?•  S3.3 
37-  36,3 

.767,0 

4 
6 
8 

37-   i9.a 
36-  47.5 
36-  i6,S 
3S-  45,9 
35-  >6,3 

3',7 
3T,o 
30,6 
29.6 

.760,0 
z 
4 
6 
8 

37.  36,6 
37.  23,3 
37-  37,3 
"?■  37.9 

3  7-     S1.3 

'768,0 

i 

8 

J4-  47,3 
34.   18,4 
33-  S«>'! 
33-  37,6 
33-     S,o 

38.9 

"S.9 

30,7 
20,3 
18,1 
'S.+ 
•3.4 

9.5 

4,8 

Ji; 

9.S 
.6.3 

'9.? 
33.9 
38,6 

1761,0 

4 
6 
8 

38.  ,9,9 

»8.  J.,. 
39-  33.1 
3s-  '7.4 
3'-     S.3 

■  769.0 

4 
6 
8 

31-  44,3 
ja.  34,0 
3*-     S>9 
J'-  50,5 
3'.  37.« 

„6.,o 

4 
( 
8 

31-  S7,6 
33.  S'.3 

33-  4S,3 

34-  40," 
IS.  34." 

1770,0 

4 
6 
8 

3t-  47,6 

31.   2J,9 
3..    21,8 

3'-  34,3 
31.   30,4 

11 

■77', 0 
a 
4 
6 
8 

1;;  I?;? 

!»■  .S.9 

34-  54,4 

35-  34,6 

36.   17,0 


37-  2,5 
37-  4E,o 
38.  31.7 


43.   13,6 
43-  aj,a 


43-  27,9 
43-  21. 5 
43-  9.8 
42.  5»,6 
42.   34,0 


42.  12,4 
4t.  49.S 
41.  34,0 

40.  S4,a 
40.  24,5 


39-  55,6 

39-  3S.7 

38.  S5,8 

39.  26,0 
37-  5  7,0 

3  7-  a9>3 

37-  4,5 

j6.  40,6 

36.  17,9 

35-  56.9 


36,6 
3 '.9 
28,s 


29,8 

a9>7 
38,9 

29.9 
29,9 
39,8 
29,0 
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TABLE    XLI.     Equations  arifing  from  the  perturbations  of  Jupiter. 

TKAH. 

£,«t. 

DilF. 

V..... 

Equal. 

as. 

M.          1. 

■  IC. 

H.         i. 

lie. 

1804,  0 

4 
6 
3 

J8-  >J,4 
37-  S9.1 
37-  3'.o 
j6.  S9.8 
36.  ij,6 

3+.3 
38,3 

3', 3 

36.3 
39.7 
43.1 

44." 
4J.8 
48.i 

1B12,    0 

4 
6 
8 

37-  4J.a 
38.  38,0 
39-  »3.a 
40.     9,1 
40.  49,0 

S4.8 

47,3 
44.0 
39,8 

34,6 
36.3 
'9.3 
■4.8 
■0.7 
4,0 
».■ 

l\ 
'7,' 

30,0 

X 

30.  ■ 

33.' 
37.! 
40.6 
43.9 
47.9 
io,3 

!«.' 

!",! 
i3.9 
53.9 
S3.> 
!3,6 

48,7 
4i.o 
43,6 
39.' 

180s,  0 

4 
b 
S 

35-  43.9 
3i.     .,8 
34-  '7.6 
33-  3',8 
3J-  43.3 

.813,0 

3 

4 
6 
8 

41.  33,6 
4'-  49>9 
43.      9,3 
4a.  34.0 

43-  34-7 

1806,0 

4 
6 
8 

31.     6,1 
30.  19,6 
!9-  34," 
•a.  49,3 

4S.i 
44.8 

4'.9 

38,3 

3S,7 

'?' 
36,1 

30.7 

13,1 

',S 
0.1 
6,8 

13.3 
iS,6 
36,3 
3'.i 

37,! 

1814,0 

4 
6 
8 

43.  38,7 
43.  40.8 
43.  38,6 

42.  38,8 

43.  11,7 

1807,0 

2 
4 
6 

e 

»8-     7.4 
37.   29,1 
»<>•   S3,4 
36.   32,9 

.8.5,0 

4 

6 

8 

4'-  SN7 
4'.  »7,3 
40.   sg,i 
40.  39,0 
39-  55.9 

.808,0 

4 

6 
8 

35.  j6,i 

3v   33,0 

35-  .'.i 

35.    16,4 
35.   3],3 

■  8,6,0 

4 
6 
8 

37-  !3.9 
37.     6,0 
36.  15,8 

1809,  0 

4 
6 
8 

3!-   36,  S 

36.  S3,4 
37-  39,9 

■8.7,0 

i 

8 

3!-  3],7 
34-  31.3 
33-  38,3 
32-  44.8 
3'-  !■.? 

1810,0 

3 

4 
6 
8 

38.  .4,1 

39.  3,3 

39.  S4,6 

30.  50,1 

31.  48.. 

48,. 
S».4 

iio 
60,5 
6,,, 
61,4 
58,. 
S7.0 
56,3 

18.8,0 

3 

% 

8 

30.  S9,. 
30.  io,4 
=9-  "i.4 
3i.  43,8 
38.     3,7 



1811,0 
8 

33.  48.' 

33-  SO,! 

34-  J',9 

35-  50,0 

36-  47.0 

1819,0 

3 

8 

37.  30,3 
37.     1,1 
26-  39.7 
36.  26.4 
26.  17,8 

"'.4 
■3.3 
8,6 

0.3 

— 

.8.j,o 

37-  43.3 

1830,  0 

36.  18.1 
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TABLE    XLII.     Equation  of  the  center  of  Jupiter,  with  iIk  principal  part  of  the 
Equation  of  Light. 


S-  56-  58.0 
S-   so-   !4,3 


5-  U-  !',5 

5.   38.  49.'; 

S-   3=-  48,6 

5-  =6-  48,5 

5.  20.  49,8 


32Q0 
3300 
3400 

3500 

3700 
3  Boo 
3900 
4000  I 


S- 


56.  S 


■  4i-  »7,6 

■  39-  39.9 

■  31-   54,0 


5.  36,1 


366,<) 
166,6 
366,6 
366,2 

3«S.9 

365.S 

364.4 
363,7 
362,8 
362,0 
360,9 
360,1 
iS8,7 
3S7.2 

3S6," 

3!4,8 
3S3.1 
351,4 

349.6 

347.7 
34j,y 


J39.S 
3  57.6 
3J4>y 
332.7 
3jo,o 

3^7.3 
324,6 


Arg.  A, 


JOOD 

S'oo 

jaoo 
Sjoo 
S400 


S!oo 
5600 

S?oo 
5800 
S900 

6100 
6300 

6<oo 

6^00 
6800 


7900 
baoo 


a.  57.  17,2 

a.  52.  24,6 

a-  47-  35.7 

a.  41.  50,6 

a.  38.  9,2 


2.  33-  3 '.9 
a.  a8.  58,6 
2.  24.  29,3 


■  +3-  39.4 

-  40-  0,4 

-  36.  16,3 


25.  ,4,? 
^3-  i.S 
'9-  53.4 


o.  S3.  43,1 

o.  51  j8,3 
o-  49.  39,6 
o.  47.  47,0 
o.  46.  0,6 
o.  44-  ao,s 
o.  4a.  46,7 


28;,, 


360,8 
»A4 
351,0 
247.6 
»43.' 
J3S,3 

233,7 

a2S,9 

2=3.9 
219,0 
214,2 
209,0 
20], 7 


175,9 
'7'. 4 
'65,9 
160,3 

'54,3 
148,8 

(42,3 
'36,8 


113,6 

106,4 


,  93,8 


Equation  A. 

Diff. 

Arg.  A 

H.      „.        s. 

.EC. 

8000 

0.  41.  46,7 

87.7 

8200 

8joo 
8400 

°-  38.  43,3 
0.  3;.  3s,o 

OS.) 
6.,« 

Sioo 

8600 

8700 

°-  3S-  37.9 

i« 

o-  34-     7,4 

890a 

0.   33.  31,8 

28,8 

21,9 

9000 

=>■  33-     3,0 

9roo 

0.  32.  41,1 

9200 

0.   33.  2s,7 

1,8 

9300 

0-  32.   17,1 

9400 

0.   31.   15,3 

S,' 

9;oo 

9600 

o-  32.  30,4 

;5;? 

9700 

9  Boo 

0    33.   ,6,6 

9900 

o-  33-  49,1 

10000 

0.   34    =8,fr 

46,a 

10300 

0.  36.     7,7 
°-  3  7-     7,7 

60,0 

67,0 

104C0 

0.  3^-   14,7 

0.  39-  28,8 

80,8 
87,^ 

10600 

0.  40.  49,6 

,o3„o 

°-  43-   5 1,7 

94,6 

IQ9OO 

0-  45.  33,1 

Jo8,^ 

IIIOO 

0.  49.   ,6,7 

115,1 

nioo 

0.  SI-   iB,8 

'»»,9 

11300 

0-   S3-  »7,7 

11400 

°-  5S-  43.4 

1,600 

11900 

r.     3.   'i,o 
'■     5.   S3,8 
1.     8.  43,1 

:s3 
"-hi 

laooo 

I.   M.  39,0 

tae 
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j       TABLE    XLH.     Equation  of  the  center  of  Jupiter,  with  the  principal  part  of  the 
Equation  of  Light. 


Arg.A. 


ISOOO 

ixico 

13100 


isjoo 
13600 
11700 
13800 


13000 
13100 
13100 
1J300 
13400 


13500 
13600 
IJ700 
13800 
13900 


14000 
14100 

14300 
14400 


14500 
14600 
14700 
14600 
14900 


1500a 
15100 
15*00 
iSJoo 
15400 


15500 
15600 
15700 
15800 
15900 
160C0 


308,7 
214,8 


239.7 
345,8 

2sr.7 

s63,3 
369,4 

375,0 
380,5 
286,3 
agi,5 

297,0 
303,6 
306,8 

3.3,6 
3 '7.3 

333,3 

337,0 
33r,8 
336,3 
340,8 


3S3.4 
357.3 
361,3 

364,9 
368,4 

37^^' 
3  75.3 
378.4 
381,6 


.Irg.  A, 


r630O 
16300 

16400 


(6500 

16700 
i6tloo 


17000 
17100 
17300 

17300 


17500 
17600 
17700 
17800 
17900 


18300 
18300 


18500 

18600 
18700 

lasoo 


igfoo 

IrJ3O0 

r9500 

196c  3 
19700 
19^00 
J  9900 


Equat'iDii  A. 


384,6 
387.4 
390.4 
39^.5 
395.0 

397.3 
399.3 
401,5 

403.3 


404,9 
406,3 
407.9 


409.7 
40b,  5 


405,7 
404.3 

403,4 

398.3 
396.3 


Arg.  A, 


30300 
30300 
3O4OD 


20S0O 


3IOOO 

31300 
31300 
314QO 


31500 

3t6oo 

31700 
11800 
11900 


33000 
33300 

ssjoo 


33600 
33700 

23900 


13000 
ijioo 
:33oo 
13300 
13400 


8.  56.  ! 


■  S.3 

■  11.4 

■  36,3 


9.  37.  46,8 

9-  33-  S3.6 

9.  39.  56,8 

9.  45.  56,1 


3JSOO 
33600 
33700 
33800 
33900 
14000  I  11. 


57-  '6.1 
o.  48,8 
4-  14.1 
7-  33.9 
10.  47,0 
'3-  S3i4 


383.3 
38o,j 
377,' 
373,9 
370.S 
366,8 
563,1 
359.3 
3SS.6 
5SM 
347.2 
343,» 
3J8,9 
334,1 
$19,6 

3*4*9 
310,0 
3  "5.4 
310,1 

305,3 

»99,7 
"94,5 
189,3 
383,9 

278,3 


»5S,3 
249, » 


"05.7 
'99.4 
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TABLE    XLII.     Ecjuation  of  the  center  of  Jupiter,  with  the  principal  part  of  the 
Equation  of  Light. 


Arg.  A. 


I  Equaiion  A, 


24100 
34300 

24300 
34400 

3450; 
34600 
24700 
3480c 
34900 

35000 
25100 
25200 
25300 
2  J  400 


25700 

3SS0C 

25900 

36000 
36100 

36300 

26400 


■  4^5 
hi 


■  46,3 

.   11,8 
.   31,5 


4,6 


■  38,3 

■  3S.S 


16,2 
■  39ia 


'79.7 
17J.4 
166,0 
160,4 

■S3.4 
.46,5 

'39,7 
132,9 


9*. 7 
85,0 


64*4 
S7.a 


43.S 

36,7 
30,0 


36500 

iooo 

26700 

36S00 
26900 

27000 
37100 

27200 
37300 

37400 


27800 

27900 


3  7.8 
44.5 


64,, 
70,6 


38400 

38500 
28600 
28700 
z88oo 


29000 
39100 

29300 


29500 
29700 


30300 

30500 

J  0600 
30-00 
30800 
30900 


5S.6 


■  S7.0 

■  26,7 

■  SOiJ 

8,3 

20,6 


.  5;,8 

;6,i 

■   S',7 


89,8 
96, « 

102,4 

i08,6 


110,7 
136,9 
132,9 
'38,7 


"78,7 
184,4 
189,6 


30J,4 

210,6 
215,6 
220,8 
2  5,6 
330,4 
235.0 
=  39.7 
244,4 
^49, 3 

153,3 
as  7.8 
362,3 
266,3 

5.i 


32300 
32JOO 
32400 

32500 
33600 
32700 
33800 

33000 

33'«> 

33200 
33300 
33400 

33500 

33600 
33700 
33800 

33900 

34000 
34100 

34300 
34300 
34400 

34500 
34600 
34700 
34foo 
34900 


33.  "0.6 
38.  36,7 
23.  29,6 


■  39,4 

■  5^8 
10,6 


a86,2 


35TOO 
35800 
35900 
36ot 


5  7-  S3, J 
.  53.  36,4 
'6,7 


14.  31,0 

8.  43.' 

3-  a.7 

■  57- 

■  3S.7 

■  45-  49,» 


,  30,0 

10.  33,f 

4-  35.9 

.   58.  36,f 

52.  36,7 

46-  35,4 
40.  33.3 
34.  30,3 
38.  36,2 

32.  31,7 
16.    16,6 

10.  10,8 
4-     4,8 

■  57-  58,5 


300,5 
304,' 
307,3 
310,7 
313,7 
316,9 
319,7 
333,7 

3^5,4 
328,2 
330.7 
333.a 

33S,S 

337.9 
340,4 
342,5 
344.5 
346.5 

348,4 
350,3 
35 '.9 
353.6 

355.1 
356,3 
357.9 
359,' 
360,1 

361,3 
363,1 
363,1 
364,0 
364,5 
365.1 
365,8 
366,0 
366,3 
366,6 
366,7 


•8» 
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TABLE   XLllI.     E(U*Tio!<  C. 


C. 

Equ»( 

a 

Diff 

Akg. 
C. 

E,u..  C. 

Dir. 

A«o. 
C. 

Equac.  C. 

DilF. 

SBC. 

46,3 

4i.l 

SBC. 

H 

.     M,      1. 

nc. 

o 
too 

0.  j6. 

1.  0. 

III 

"■S.3 

414,9 
414,8 

3400 

4+' 
41 

121,0 

0700 
6800 

° 

7 

'0.3 

71,6 

20O 

1.     4. 

^3 

3600 

40 

33.S 

'41.9 

6900 

0 

4 

6,2 

300 

I.     7. 

jM 

110,4 
407,9 

301,6 

3700 

J** 

M.O 

7000 

0 

a 

5».(» 

400 

I.   14. 

6,5 
34*4 

3800 
3900 

a 
ja 

40,0 
59.3 

'60,7 
.69,. 

7100 
7100 

^ 

1 

S'.» 

4,0 

♦7,8 

700 

Soo 

1.   17. 
I.  a+. 

56,0 
■3.7 

»S.5 

■97,7 
191,8 

■8(,o 

4000 
4100 

4100 

JO 

27 

10,2 
'3.3 

•hi 

.76.9 

184,0 

7300 
7400 
7;oo 

0 
0 

Q 

0 

a9,3 
8,0 
0,0 

5,6 

900 
1000 

1 100 

1.  37. 
I.  30. 
I.  3J. 

J".S 
.8,4 

■77,9 
169,7 
160,9 

4300 
4400 
4500 

'7 

S«'9 
43.0 

23,2 

i9S,9 
.99,8 

7600 
7700 

7800 

0 

I 

94.5 

S7.0 

18,9 

34.S 
4(,iS 

laoo 

'■  JS- 

59.0 

4600 

to 

57.1 

7900 

0 

t 

+J,6 

58,8 
71,6 

84,4 

94.7 
108,6 

IJOO 

..   m. 

10,6 

■41,7 

4700 

7 

29,1 

»io,6 

u 

3 

41,4 

uoo 

1.  40. 

52.J 

3 

SH.S 

0 

3 

53.« 

iSoo 

1.  43. 

1.! 

4900 

: 

0 

26,0 

112,9 

113,9 
2.2,S 

8300 

0 

5 

'7.4 

1600 

1700 

;::i; 

3.S 

108,6 
9',7 
84,4 

Sooo 
Scoo 

0 

Si 

53.1 
20,1 

8300 
8400 

° 

6 
8 

54.' 

45.7 

tSoo 

1. 48. 

38,8 

5200 

49 

47,7 

8soo 

10 

42,7 

no,o 

1900 

1.  49 

51.0 

S3«J 

4& 

0 

13 

53.9 

'41,7 

1(1,6 

3000 

1.  su 

4.8 

58,8 

S40O 

0 

4^ 

4«,9 

0 

'5 

15,6 

2100 

I.     !2. 

I.   ja. 

49.4 

4S,6 

Sjoo 
S6co 

" 

39 
16 

23,0 

3.2 

'99.8 

8800 

8qO0 

0 

'7 

47,2 

38,1 

160,9 
1^9.7 

2J0O 

«■   S3- 

»'.; 

.8,9 

0 

32 

47,3 

190,4 

9000 

0 

33 

'7,8 

2400 

1.  S3. 

4°.f> 

5boo 

0 

.9 

3^9 

.84,0 
.76,.; 

■69,' 

9100 

0 

a6 

'5.7 

■8S.0 
■9',8 

X 

1.   S3. 
I.   S3- 

46,1 
3S," 

8,0 

c: 

0 

23 

3^.9 
36,0 

9300 

0 

39 

3> 

33.5 

3700 
2S00 

'•  a- 
I.  52. 

■  6.5 

44,2 

6d,8 
73.6 

6200 

0 

18 

46,9 
6,i 

160,7 
'5 ',6 

9400 
9500 

^ 

35 

1<I 

50,1 

11,8 

so  1, 6 

2900 

S4,4 

6300 

° 

'J 

34,(> 

9f.oo 

° 

42 

39.7 

3000 

1.  50. 

S3,6 

40,0 

640a 
6500 

I 

'3 

'2,7 
0.4 

'3 ',8 

9800 

^ 

46 

10,1 

414,8 

3200 

..  4«- 

t4.o 

98,. 
109,6 

" 

8    S9.9 

109,6 

9900 

« 

53 

'7,a 

3300 

I.  40 

3!.V 

6700 

;■  'Oi3 

10000 

0 

56.  S3,' 

3400 

I.  44 

4'..  3 



__ 
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TABLE   XLIV.     Equation    D. 

Aro.  D. 

Eqoit.  D. 

Diff. 

Abo.  D. 

Equat.  D 

Die 

M.      s. 

ssc. 

M.      ,. 

»c. 

75° 
760 
770 

7  SO 
740 
730 

* 

.     0,0 
o,t 
0,6 

0,1 

0.S 
0.7 
1,0 
'.3 
1,6 
1,8 

3,3 

2,9 

3,1 
3,3 
3,4 

3.7 

3,8 
4,0 

4»t 

4,2 

4,3 
4.S 

11 
4,6 
4,6 

ao 

i 

I.    13,6 

1.   .8,. 

1.    2S,8 

4,6 
4,6 
4,6 

4,5 
4,S 
4,J 

4,3 

4,' 

4,0 

J.8 
3,7 

J,4 
3,J 
3,' 
3,9 

3,6 

3,3 

1,8 
1,6 
',3 
1,0 
«,7 
"■J 
0.' 

780 
Baa 

710 
710 
700 

0 

1,3 

2.3 

3,6 

30 
40 
SO 

4S0 

1.  ;,,9 
1.  36,4 

8!0 

S30 

680 
670  ■ 

° 

5.2 
9." 

60 

70 
80 

440 
430 
4!»o 

r,   40,7 
'■  44^9 
I.  49,0 

840 
850 
860 

660 
650 
640 

0 

0 

^1,4 
14,0 
'6,9 

90 
100 

no 

410 
400 
390 

I.  S6,S 
a.     o,s 

870 
880 
890 

6jo 
610 

0 

20,0 
13,3 
aG,7 

»30 
140 

380 
370 
360 

"■     3.9 

2.  7,1. 

3.  10,3 

1 

900 
910 

600 

S8o 

° 

30,4 

'50 

160 
170 

3  SO 

340 
330 

=;:h 

930 
940 
9SO 

S70 

° 

42,3 

180 
190 

330 
310 
300 

2. 20,2 

a.  21,0 
2.  23,6 

q6o 

970 
980 

540 
530 
510 

° 

4.4 

«io 

230 

370 

a.  24,9 

::  :i:i 

990 

J- 

13.6 

340 
250 

3. 37,1 

3.   37,3 

1 

! 

I 

1 

'''■ 

1 

• 

" 

•)* 
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TABLE   XLV.     EiyjATioi.  E. 

1 

E. 

Equal.  E 

Arc. 
E. 

Equal.  E. 

Anc. 
E. 

Eqaat.  E. 

«c. 

s«c. 

0 

so 

»3.' 

340 

.6,5 

670 
680 
690 

.',1 
»,6 

JO 

so 

•9.9 

370 
380 
390 

i6,» 

;?2 

700 
;.. 
720 

4,0 

69 

ai,i 

*3-o 

400 
410 

420 

lie 

73a 
li' 

S,4 

4.' 

90 

13.9 

24,7 

35,2 

430 
440 
450 

1*6 

'4,3 
i4i' 

;6» 

779 
780 

J.S 

ISO 

140 

9S.7 
26,0 
16,  r 

460 

IJ.9 
'3,7 
,;,6 

is 

8ia 

1,8 
■t3 

0,8 

ISO 
160 

170 

26,1 
26,1 
3S.9 

■3,3 
'3,1 
u,9 

620 
830 
640 

O.S 
0,3 
0,' 

180 
■  90 

200 

»S.7 

2S,+ 
24,9 

SI" 

S40 

11,6 

870 

0,0 
o,t 
o,» 

210 
230 

24.4 

2J.9 

a  3.2 

5SO 
560 

.3,1 

11,9 
,,,6 

eso 

IJOO 

o,i 

2+D 
260 

22,7 

S8» 
IS 

-  io.9 

9'0 
920 
9JO 

3,3 

4.0 

270 
280 
290 

20,8 

20,3 

'9,6 

610 
6.0 
6jo 

,0,6 
'0,3 
10,0 

940 

990 

1:; 

300 

jro 
330 

.8,0 

640 
650 
660 

9,? 

8,8 
io,a 
".7 

330 
Ho 

17.6 

17,2 

6,0 

8.S 

lOOc. 

'3,1 
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TABLE  XLVI.    Reditctions  H  and  L 


AUGUMBNT 
H,I- 


o 
100 
200 


300 

400 
500 


600 
700 

800 


900 
1000 

IIOO 


1200 
1300 
1400 


1 500 
1600 
1700 


1800 
1900 
2000 


2100 
2200 
2300 


2400 
2500 


5000 
5100 
5200 


5300 
5400 
5500 


5600 

5700 

5800 


5900 

6000 
6100 


6200 
6300 
6400 


6500 
66cx> 
6706 


6800 
6900 
7000 


7100 
7200 
7300 


■*«i^ 


7400 
7SOO 


Red. 
H 


s. 


2.  47,0 
2,  26,1 

a-     5»4 


I-  45»S 
I.  26,5 

I.     8,8 


o.  52,6 
o.  38,2 
o.  25,9 


o.  15,7 
o.  8,1 
o.    2,8 


o.     0,2 

O.      0,2 
O,      2,8 


o.  8,1 
o.  15,7 
o.  25,9 


o.  38,2 

0.  52,6 

1.  8,8 


DifF. 


1.  26,5 

I-  4S»S 

2.  5,4 


2.  d6,i 
2.  47,0 


SEC. 


20,9 
20,7 

19,0 

16,2 

I4f4 
»a,3 

10,2 

7,6 
5,3 

2,6 

0,0 

2,6 

S»3 

7,6 
10,2 

12,3 

14,4 
16,2 

'7,7 
19,0 
I9t9 

ao^7 
ao,9 


R(!d. 

I 


SBC. 


1,4 

1,2 


0,8 

0,7 
0,6 


0,4 

0,3 

0,2 


0,1 
0,0 

0,0 


0,0 
0,0 
0,0 


0,0 

0,T 
0«!l 


0,4 

0,6 


0,8 

1,0 


r,4 


Argument 
H,  L 


2900 
2600 
2700 


2800 
2900 
3000 


3100 
3200 
3"300 


3400 
3500 
3600 


3700 
3800 
3900 


4000 
4100 
4000 


■T" 


4300 
4400 
4500 


46bo 

4700 
4800 


4900 
5000 


7500 
7606 
7700 


7800 
7900 
8000 


8100 
8200 
8300 


8400 
8500 
8600 


8700 
8800 
8900 


9000 
9100 
9200 


.9300 
9400 
9S00 


9600 
9700 
9800 


9900 

lOOOO 


Red. 
H 


M.      S. 


2 

3 
3 


3 
4 
4 


4 
4- 


s 


5 


5 


47,0 

7,9 
28,6 


48,5 

7,5 
25,2 


4^4 

55,8 
8,1 


18,3 

*5,9 
3i,a 


33,8 
33,8 
3i,a 


*5,9 
18,3 


55»8 

41,4 
25,4 


4-     7,5 

3-  48,S 
3.-28,6 


3-    7*9 
2.  47,0 


DifF. 


SEC. 

20,9 
20,7 

'9,9 
19,0 
17,7 
16,2 

«4,4 
12,3 

10,2 

7.6 

S.3 
a,6 

0,0 
2,6 

S»3 

lA 

16,2 

»7,7 

^9»?. 
I9i9- 

^/ 
26,9 


Red. 
I 

SBC. 

1,4 
1,6 

1,8 


2,0 
2,2 


a,4 

*,5 
2,6 

a,  7 
2,8 

2,8 

2,8 
2,8 
2,8 

2,8 

a,  7 
2,6 

a,5 

a,  4 

2,2 

2,1 

2,0 

±1 

1,6 

1,4 


-*" 


•WF 


vouia. 


iim.    '■■ji 


H 


t4i 
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TABLE  XLVIL      Reductions  H  +  Iand  H  +  K. 


Aro.  (H+I) 

Arc.  (H+K) 


o 

lOO 
200 


300 
400 
500 


600 

700 
800 


900 
1000 
1 100 


laoo 
1300 
1400 


1500 
1600 
1700 


1800 
1900 
2060 


2100 
2200 
2300 

2400 
2500 


5000 
4900 
4800 

4700 
4600 
4SOO 


4400 
4300 
4200 


4100 
4000 
3900 


3800 
3700 
3600 


3500 
3400 
3300 


3200 
3100 
3000 


2QOO 
2800 
2700 

2600 
25CX) 


Red. 
H+I 


SBC. 


31,0 

33»o 
34»9 


36,8 

38,7 
40,6 


42f4 
44,2 

4Si9 


47>7 

49»* 
50,8 


52,2 
S3f6 
S4»9 


56,1 


S9*o 

S9»8 
6o>S 


619O 
61,4 
61,8 

61,9 
62,0 


Red. 
H+K 


8IC. 


4,6 

4»3 
4>o 

3f7 
3fS 
3f» 


*»9 
h7 
af4 


2,2 

'.9 
if7 


i»3 
I.I 


0,9 

Of? 

0|6 


o»5 
0,4 

Oi3 


0,2 
0,1 
0,1 


0,1 

0|0 


mm 


Aug.  (H+I) 
Aro.  (H+K) 


7500 
7600 
7700 


7800 
7900 
8000 


7500 
7400 
7300 


7200 
7100 
7000 


8100 
8200 
8300 


8400 
8500 
8600 


8700 
8800 
8900 


6900 
6800 
6700 


6600 
6500 
6400 


6300 
6200 
6100 


9000 
9100 

92CX> 


.6000 
900 

80Q 


9300 

9400 
950D 


9600 
9700 
9800 

9900 


7od 
6od 
5od 


400 
300 
200 

100 
000 


Red. 
H+I 


SBC. 


O9O 
0,2 


0,6 
1,0 


2,2 

3»o 
3,B 


4,8 

S»9 
7f» 


8,4 
9»8 

11.2 


29,0 

3^9 


Red. 
H+K 


8EC» 


9>» 
9»« 
9»i 


9»i 
0,0 

8,9 


8,8 

8,7 
8,6 


8,3 
8,1 


7,9 
7,7 
7,5 


12,8 

7.3 

'4,4 

7.0 

16,1 

*       •       • 

6,8 

17.fi 

6.5 

19,6 

6,3 

ai,4 

6,0 

23,3 

S»7 

aS,a 

5>$ 

>7.'. 

S.» 

4,9 
4,6 
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TABLE  XLVIII.    The  Numbers  H,  I,  andK;  of  which  the  Sum  M  is  the 

Argument  of  t^ie  Semi-duration. 


Aroumbnt 
H,  I,  K. 


o 

lOO 
200 


300 
400 

500 


600 
700 
800 


900 
1000 
1 100 


5000 
4900 
4800 


4700 

4600 

4500 


4400 

4300 

4200 


4100 
4000 
3900 


1200 

.1300 

1400 


1500 
1600 
1700 


1800 
1900 
2000 


2100 
2200 
2300 


2400 
2500 


3800 
3700 
3600 


Number 
H 


1,85582 
1,94084 
2,02552 


2,10953 
2,19254 
2,27422 


^,354*5 
'2,43231 

2,50810 


Diff. 


2,58131 
2,65166 
2*71887 


2,78268 
2,84282 
2,89907 


3500 
3400 
3300 


3200 
3100 
3000 


2900 
2800 
2700 


2600 
2500 


2,95121 
2,99902 
3,04231 


3,08093 
3fH3S« 


3,16725 
3,18581 
3,19912 


3,20712 
3,20979 


8502 
8468 

8401 

8301 
8168 

8003 

7806 
7579 
7321 

703? 
6721 

6381 

6014 
5625 

5214 

4781 
43*9 
3862 

337B 
2881 

^373 

1856 
1331 

800 

267 


NumBer 


0,12571 
0,11782 
0,10996 


0,10215 
0,09446 
0,08686 


0,07943 
0,07219 
0,06515 


0,05835 
0,05182 
0,04558 


0,03966 
0,03407 
0,02885 


0,02401 
0,01957 
0,01555 


Diff. 


0,01197 
0,00883 
0,00615 


0,00395 
0,00223 
0,00099 


0,00025 
0,00000 


789 
786 

781 

769 
760 

743 

724 
704 

680 

653 
624 

592 

559 
522 

484 

444 
402 

358 

314 
268 

220 

172 
124 

74 

as 


Number 
K 


0,01847 
0,01963 
0,02079 


0,02 1 93 
0,02306 
0,02418 


DlfF. 


0,02527 
0,02633 
0,02737 


0,02837 
0,02932 
0,03024 


0,03 1 1 1 
0,03193 
0,03271 


0,03341 
0,03407 
0,03466 


0,03518 
0,03564 
0,03604 


0,03636 
0,03661 
0,03680 


0,03690 
0,03694 


116 
116 

114 

"3 
112 

109 

106 
104 

100 

95 
9» 

87 
82 
78 

70 
66 
59! 

46' 

40 

I 

as 
»9 

10' 


ii 


The  Number  H  is  taken  with  Argument  H ;  the  Number  I,  with  Argument  I|  and  the  Number  K,  with  ArgU' 
ment  K.  Alfo,  H+I-fK=:M,  and  M  is  the  Argument  ufed  in  finding  the  Semi-duration  b  the  following  Table. 
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TABLE  XLVIII.     The  Numbers  H,  I,  and  K ;  of  which  the  Sum  M  is  the 

Argument  of  the  Semi-duration. 

Argument 
H,  1,  K. 

Number 
H 

Diff. 

Number 

I 

DIfF. 

Number 
K 

KfF. 

7500 
7600 
7700 

7500 
7400 
7300 

0,50185 
0,50452 
0,51252 

267 
800 

1331 

1856 
2373 
2881 

3378 
3862 

4329 

4781 
5214 

5625 

6014 
6381 

6721 

703  s 
7321 

7579 

7806 
8003 

8168 

8301 
8401 

8468 

8502 

« 

0,25142 
0,25117 
0,25043 

as 

74 
124 

172 
220 

268 

314 
358 

402 

444 
484 

522 

SS9 
592 

624 

653 
680 

704 

7*4 
743 

760 

769 
781 

786 

789 

0,00000 
0,00004 
0,00014 

4 
10 

»9 

as 
3» 

40 

46 
Sa 

S9 

66 
70 

78 
82 
87 
92 

95 
100 

104 

106 
109 

112 

113 
i'+ 
116 

116 

1 

H 

! 
I 

7800 
7900 
8000 

7200 
7100 
7000 

0,52583 

o»S4439 
0,56812 

0,24919 
0,24747 
0,24527 

0,00033 
0,00058 
0,00090 

8100 
8200 
8300 

6900 
6800 
6700 

0,59693 
0,63071 
0,66933 

0,24259 
0,23945 
0,23587 

0,00130 
0,00176 
0,00228 

8400 
8500 
8600 

6600 
6500 
6400 

0,71262 
0,76043 
0,81257 

0,23185 
0,22741 
0,22257 

0,00287 
0,00353 
0,00423 

8700 
8800 
8900 

6300 
6200 
6iOo 

0,86882 
0,92896 
0,99277 

0,21735 
0,21176 
0,20584 

0,00501 
0,00583 
0,00670 

1 

9000 
9100 
9200 

6000 
5900 
5800 

1,05998 

ifi3033 
1,20354 

0,19960 
0,10307 
0,18627 

0,00762 
0,00857 
0,00957 

t 

1 

1 

9300 
9400 
9500 

5700 
5600 
5500 

i>2  7933 

^35739 
M374a 

0,17923 
0,17199 

0,16456 

0,01061 
0,01167 
0,01276 

9600 
9700 
9800 

5400 
5300 
5200 

1,51910 
1,60211 
1,68612 

0,15696 
0,14927 
0,14146 

0,01388 
0,01501 
0,01615 

9900 
0 

5100 ' 
5000 

ii77o8o 
1,85582 

0,13360 
0,12571 

0,01731 
0,0184^ 

1 

• 

• 

,1 
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TABLE   XLIX.     Semi-duration. 


Arc 

.  M. 

Semi- 
durauon. 

Diff. 

N 

+ 

Aug 

.  M. 

Semi-         jy^r 
duration.       '^^^• 

N 

j 

^^ 

H. 

2. 

M. 

23- 

s. 

10 

SEC. 

2,3700 

H. 

M. 

S.      !     SF.C. 

+  0,782 

2,0000 

2,0000 

0 

-|- 1,000 

1,6300 

2. 

13- 

0 

'yr\ 

2,OIOO 

1,9900 

2. 

23. 

10 

2 

I,C0O 

2,3800 

1,6200 

2. 

12. 

0,767 

2,0200 
2,0300 

1,9800 
1,9700 

2. 
2. 

33- 

23. 

8 
6 

2 

3 

0,999 

0,999 

2,3900 

2,*^000 

1,6100 
1,6000 

2. 
2. 

1 1. 
11. 

50 
13 

37 
38 

0,756 
0,742      - 

. 

2,0400 

1,9600 

2. 

^3- 

3 

4 

4 
6 

0,998 

2,4100 

1,5900 

2. 

10. 

35 

**  f\ 

0,728 

2,0500 

1,9500 

2. 

22. 

59 

0,996 

2,4200 

1,5800 

2. 

9- 

56'  ^? 

0,713 

2,0600 

1,9400 

2. 

22. 

55 

o>995 

2,4300 

1,5700 

2. 

9- 

'5 

41 

0,698 

2,0700 

1,9300  ^ 

.2. 

22. 

49 

7 

o»993 

2,4400 

1,5600 

2. 

8. 

34 

0,682 

• 

•      ^^ 

2,0800 

1,9200 

2. 

22. 

4a 

7 

0,990 

2,4500 

1,5500 

2. 

51 

44 

45 
46 

^0 

0,666 

2,0900 

1,9100 

2. 

22. 

35 

0,968 

2,4600 

1,5400 

2. 

7- 

7 

0,650 

2,1000 

1,9000 

2. 

22. 

a? 

9 
10 

0,985 

2,4700 

1,5300 

2. 

6. 

22 

0,633 

2,1100 

1,8900 

2. 

22. 

18 

0,982 

2,4800 

1,5200 

2. 

5- 

36 

0,615 

.-       ^u 

"2,  1 200 

1,8800 

2. 

22. 

8 

1 1 

0,978 

2,4900 

1,5100 

2. 

4- 

48 

1 

49 
50 
52  ■ 

0,596 

2,1300 

1,8700 

2. 

21. 

57 

12, 

0,974 

2,5000 

1,5000 

2. 

3- 

59 

0,577 

2,1400 

1,8600 

2. 

21. 

45 

1 2, 

0,970 

2,5100 

1,4000 

2. 

3. 

9 

o,.55«  ; 

2,1500 

1,8500 

2. 

21. 

33 

14 

0,966 

2,5200 

1,4800 

2. 

3. 

'7 

0,538 

, 

'.    bi 

2,1600 

1,8400 

2. 

21. 

19 

14 
1  - 

0,961 

2,5300 

1,4700 

2. 

I. 

34 

54 
56 
57 

59 

o,S'7  • 

2, 1  700 

1,8300 

2. 

21. 

5 

0,956 

2,5400 

1,4600 

2. 

0. 

30 

0,495 

2, 1 800 

1,8200 

2. 

20. 

50 

*3 
i6 

0,951 

2,5500 

1,4500 

59- 

34 

0,473 

2,1900 

1,8100 

2. 

20. 

34 

18 
18 

0,945 

2,5600 

1,4400 

58. 

37 

0,450 

2,2000 

1,8000 

2. 

20. 

16 

0,939 

2,5700 

1,4300 

57- 

38  1 

0,426 

2,2100 

1,7900 

2. 

19. 

5« 

.  18 

0,933 

2,5800 

1,4^00 

56. 

38      6^ 

0,402 

2,2200 

1,7800 

2. 

19. 

40 

20 

0,926 

2,5900 

1,4100 

55- 

36      l\ 
32        + 

0,376 

2,2500 

h77^o 

2. 

19. 

20 

o,9'9. 

2,6000 

1,4000 

54- 

0,350 

j 

21 

65 

1 

2,2400    "J 

1,7600 

2. 

iB. 

59 

22 

0,912 

2,6100 

1,3900 

53- 

27 

67 
69    • 

71  ; 

0,323 

2,2500 

1,7500 

2. 

iB. 

37 

22 

0,904 

2,6200 

1,3800 

52- 

20 

0,295 

2,2600 

1,7400 

2. 

18. 

^5 

24 
35 

0,896 

2,6300 

1,3700 

5'- 

II 

0,265 

2,2700 

i>73oo 

2. 

17. 

5' 

0,887 

2,6400 

1,3600 

50. 

0 

0,235 

■ 

72 

2,2800 

1,7200 

2. 

'7- 

26 

25 ' 

27 

0,878 

2,6500 

1,3500 

48. 

•48 

75  ■ 
-6 

0,204 

2,2900 

1,7100 

2. 

17- 

I 

0,869 

2,6600 

1,3400  - 

"  T 

47. 

33 

0,172 

2,3000 

1,7000 

2. 

J&. 

34 

^  1 

a7 
29 

0,860 

2,6700 

1,3300 

46. 

17 

79 

8r 

0,138 

2,3100 

1,6900 

2. 

16. 

7 

0,850 

2,6800 

1,3200 

44- 

58 

4 

0,103 

1 

1 
1 

2,3200    • 

i,68f>o 

2. 

'5- 

38 

29' 

0,839 

2,6900 

1,3100 

43. 

37 

83 

0,066 

1 
1 

2,3300 

1,6700 

2. 

'5- 

9 

0,829 

2,7000 

1,3000 

42^ 

14 

0,028 

a,3400 

i,66po 

1. 

14. 

38 

3^ 

P,8i8 

2,7100 

1,2900 

40. 

4^ 

85 

—  0,012 

31 

J3 
34 

0.i:io6 

(8 

1 

2,3500 

1,6500 

2. 

14- 

7 

2,7200 

1,2800 

39- 

21 

90 
93 

0,053  . 

2,3600 

1,6400 

2. 

13- 

-34 

0,794 

2,7300 

1,2700 

37- 

5' 

0,096 

2,3700 

1,6300 

2. 

13. 

0 

0,782 

2,7400 

1,2600 

1 

36. 

18 

0,141 

The  Namber  N  krwts  for  the  Corredion  of  the  Semi-doration. 
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TABLE   XLIX.    Semi-duration. 

Arc 

.  M. 

Senii- 
dor-tioii. 

Diff. 

N 

Aug 

M. 

Semi- 

duraiion. 

Diff. 

N 

H.     M.     t. 

96 

99 

-0,141 

M.       B, 

SIC. 

a,  7400 

1,2600 

t.     36.     18 

2,96500 

1,03500 

37-  33 

-    3.»9 

2,7soo 

■,2500 

I.  34-  42 

0,189 

3,96000 

■,03400 

37-      ' 

33 

33 

34 

3.3; 

3,7600 

1,2400 

[-  33.      3 

0,239 

2,96700 

1,03300 

36.  39 

3.41 

a,  7  700 

1,2300 

1.   31.  21 

10 

0,191 

2,.}6cioo 

1,03200 

3S-  56 

3.+8 

a,7lioo 

1.  29.   35 

0,346 

2,96900 

1,03.00 

3S-  22 

3.!S 

34 

a,  7900 

1,2100 

■■  27.  4? 

0,405 

2.97000 

i,ojooo 

34.  48 

34 

3,63 

a.eooo 

1,2000 

I.  35.   54 

0,467 

2,97,00 

1,02900 

34.  14 

3.70 

2,8  too 

■  ,1900 

I.  23.   57 

'' 

OoJa 

2,97200 

1,02800 

33-  39 

36 

3.?g 

a.Saoo 

1,1800 

,.  2..   56 

D,603 

2,97300 

1,02700 

33-     3 

3,»7 

2,9300 

1,1700 

I.   19.   51 

130 
ijft 
141 

0,677 

2,97400 

1,02600 

32.  26 

37 
39 

3,i>6 

2,8400 

1,1600 

I.    17.   41 

o,7;» 

2,97500 

1,02500 

3>.  49 

4,06 

2,8500 

1.    15.  25 

0,845 

2,97600 

1,03400 

31.   11 

4,16 

a,86oo 

i,:400 

1.   13.     4 

0.939 

2,97700 

1,03300 

30-  3a 

4.«6 

3,8700 

:,.3oo 

1.   .0.   35 

HI 

1,041 

2,97800 

1,02200 

4' 

4,38 

1,02100 

3,8900 

1,1100 

2,98000 

1,02000 

28.  29 

4,63 

173 
'83 
194 

41 

44 
46 
46 

49 
SO 

3,9000 

I,(00O 

r.     2.  34 

1,432 

i,VbJOO 

1,0,900 

37.  47 

4.-7 

1,0900 

0.    59.   31 

'.53j 

3,98200 

1,01800 

4,92 

3,9200 

1,0800 

0.  s6.     7 

1,768 

2,91(300 

1,01700 

36.   17 

5.0S 

2,9JQO 

1,0700 

o-   P-  37 

..9SS 

2,98400 

i,oiuoo 

25.  31 

5,,6 

3,9400 

1 ,0000 

0.  48.   ji 

249 

2,249 

2,98500 

1,01500 

24.  42 

5.45 
5,66 

2,95000 

i,o;ooo 

0.  44.  43 

3,58 

2,9Si6oo 

1,01400 

23,   52 

a,9sioo 

1,04900 

0.  44,    [6 

3,63 

2,98700 

1,01300 

23.     0 

S.vo 

2,95200 

1,04800 

0.  43.  49 

2,65 

1,0  [200 

57 
S8 

6,.? 

1 

3,95300 

1,04700 

0.  43.  33 

37 

3,69 

2,98900 

I, or  100 

6,46 
6,8. 

3,95400 

1,04600 

0.  43.   (;6 

».74 

2,99000 

1,01000 

30.   12 

1 

3,95500 

1,04500 

2,99.00 

1,00900 

19.    10 

7,20 

2,95600 

1,04400 

0.  41.     0 

2,S2 

3,99300 

1,00800 

18.     4 

69 

7.67 

s.9;7oo 

1,04300 

0.  41.  33 

3,87 

2,993=0 

1,00700 

[6.   55 

8,«3 

|l 

2,95800 

i,042co 

0.   41-     3 

3,91 

2,99400 

1,00600 

15.  40 

8.91 

1 

3,95900 

1,04100 

0.  40.   35 

2^9S 

3,99500 

1,00500 

14.   iS 

<p 

9,S. 

1 

2,96000 

1,04000 

0.  40.     5 

29 
31 
30 

3,01 

2,99600 

1 ,00400 

.3.   48 

11,01 

1 

2,96100 

i.ojtjoo 

0.  3<j.   36 

3,06 

2,99700 

1,00300 

u.     s 

.6, 

■=.76 

2,96200 

1,03600 

3.12 

3,9jBoo 

1,00200 

■S.69 

2,96300 

1,03700 

0.  j8.  ?5 

3, '7 

1,99900 

6.    14 

32.--6 

i,oj6oo 

0.   38.     4 

1,00000 

0.     0 

00 

1 

2,()6iOO 

i,Q3;oo 

3.29 

1 

1 
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TABLE 

L.    The  Correftion  of  the  Semi -durations. 

Cor. 

Number 

Argument  C. 

Q(jr,    ■   Number 

^-       Dir. 

A. 

Diff. 

+ 

- 

5BC. 

-1- 

+ 

- 

■  ■c. 

o 

;ooo 

6t,2 

0,01483 

7500 

7500 

0,0    '  0,00000 

93 
93 
91 

roo 

4900 

b^,l 

01479 

9 

7600 

7400 

4,0  1  0.00093 

200 

4800 

t>2,7 

0 

01470 

7700 

7300 

7,9    ■  0,001 86 

63,1 

0 

7800 

7300 

11,8    1  0,00278 

+00 

4600 

6m 

0 

01435 

7900 

7100 

15,7    1  0,00368 

H 

500 

4500 

&0,3 

° 

01409 

7000 

19,;    1  0,00457 

600 

4400 

58,8 

0 

810a 

6900 

*3,3    ,  0.0054s 

700 

4300 

i?.a 

0 

S300 

6800 

26,9   ;  0,00631 

84 

So 
76 
73 

70 

800 

4200 

S5.4 

0 

01298 

47 

S300 

6700 

30,5   1  0,00715 

900 

4100 

SJ.4 

0 

0.251 

8400 

6600 

33<9 

0,0079; 

4000 

6500 

3/,a 

0,00871 

I  TOO 

3900 

4«,7 

0 

on  42 

62 
66 

8600 

6400 

40,3 

0,00944 

1200 

l8oo 

46,  ■ 

0 

01080 

8700 

6300 

43.3 

0,01014 

IJOO 

3700 

43,3 

° 

01014 

8800 

6200 

4ft.  t 

0,01080 

1 

1400 

3600 

+0,3 

00944 

' 

8qoo 

4^.7 

0,01142 

57 

i6oo 

3500 
3400 

37.2 
33,9 

0 
0 

00871 
00795 

I' 

9000 
9100 

5900 

S'.a 

53,4 

0,0:199 
0,01251 

5a 
47 

1700 

3JOO 

30,  S 

" 

00715 

84 

9200 

5800 

55.4 

0,01298 

1800 

3200 

26,9 

0 

00631 

86 
88 

9300 

5700 

^M 

0,01340 

37 

1 

igoo 

3100 

=3,3 

0 

00545 

9400 

5600 

58,8 

0,01377 

3000 

19- S 

0 

00457 

5500 

60,2 

0,01409 

«9 

26 

2100 

2800 

'S.7 

0 

00368 

90 

9600 

5400 

61,3 

0,01435 

aioo 

0 

00278 

9700, 

5300       63,1 

0,0145s 

9 

3300 

3700 

7<9 

0 

9J 
93 

9800 

5200     62,7 

0,01470 

3400 

2600 

4.0 

0 

00093 

9900 

5100 

61,1 

0,01479 

a;oo       2;oo 

0,0 

0 

Sooo 

63,2 

0,01482 

^ 

The  Number  X  has  the  Sign  -  i 

the  firlt  Column  of  tbe  Argument,  and  +  in  the  fecoad  ;  it  has  therefore  a 

different  Sign  from  ils  Argument. 

The  Number  X  U  only  ufed'  w 

th  the  next  Table  of  tlie  Semi-daration,  and  then  the  Correflion  in  this 

Table  is  not  ufed. 
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FOURTH   SATELLITE   OF   JUPITER* 


TABLE  LI.     Another  Tabic  of  the  Semi-duration,  to  be  ufed  near  the  Limits, 


Arc.  Q^ 


0,0000 
0,0001 
0,0002 


0,0003 

-0,0004 

0,0005 


0,0006 
0,0007 
0,0008 


0,0009 
0,0010 
0,0020 


0,0030 
0,0040 
0,0050 


0,0660 
0,0070 
0,0080 


0,0090 
0,0100 
0,01 10 


0,0120 
0,0130 
0,0140 


0,0150 
0,0160 
0,0 1 70 


0,0 1 80 
0,0190 
0,0200 


0,02 1  o 
0,0220 
0,0230 


Stmi- 
durjtion. 


M.   f. 


0.  o 

1,  26 

2.   I 


2.  29 

2.  52- 

3.  12 


3.  30 

3-  47 

4-  3 


4. 
4. 
6. 


18 
32 

^4 


7.  so 

9-  3 
10.  7 


I. 
I. 

2 


S 


.  48 


3.  35 

4.  19 

5-  I 


5- 

6. 
6. 


41 

'9 
56 


7.  32 

8.  6 
8.  40 


9- 

9- 
20. 


12 

44 
»5 


20.  44 

21.  14 
21.  43 


Diff; 


SBC. 


86 
35 
28 

43 

20 
18 

17 
16 

IS 

14 
112 

86 

73 
64 

$8 

54 
49 

47 

44 
42 

40 

38 
37 

36 

34 
34 

32 

32 

31 

29 

30 
29 


Arc.  Qj^ 


0,0230 
0,0240 
0,0250 


0,0260 
0,0270 
0,0280 


0,0290 
0,0300 
0,0310 


0,0320 
0,0330 
0,0340 

0,0350 

0,0360 

0,03  70 


0,0380 

0,0390 

0,0400 


0,0410 
0,0420 

0,0430 


0,0440 

0,0450 

0,0460 


0,0470 

0,0480 
0,0490 


0,0500 
0,0510 
0,0520 


0,0530 

0,0540 

0,0550 


Semi- 
daration. 


M.      S. 


21. 
22. 
22. 


43 
IX 

33 


^3- 
23, 

23. 


S 

32 

57 


24. 
^4. 

as- 


^3 
48 
12 


*S-  37 
26.     o 

26.  24 


26.  47 

27.  10 
27.  32 


a  7-  54 
28.  16 

28.  38 


28.  59 

29.  20 
29.  41 


30.  2 
30.  22 
30.  42 


31.  2 
31.  22 
31.  41 


32.     I 
32.  20 

3*-  39 


3a. 
33. 
33« 


57 
16 

35 


Diff. 


SBC. 


28 
27 

^7 
^7 

as 

26 

as 

24 

»S 

^3 

a4 

a3 
a3 

22 

22 

22 
22 

21 

21 
21 

21 

20 
20 

20 

20 

»9 
20 

19 
»9 

18 

J9 

19 


ERRATA  AND  ADDENDA. 


^^^^^^.^^-^^^^i^^^-^^^s^s^ 


Vol.  I. 


Page  16.   ]ine   15* /or  diminished,  rea£^  increased ;  and  line  1  (i, /or  increased,  rea(/ diminished. 

23 20.  for  IQh.  38'.  8",  read  10\  36'.  8". 

— 21.  /or  38'.  20"=:0,C388,  read  37'.  40"=0,6277  ;  and/or  6'.  10",  read  G'.  10". 

— 22.  /or  4\  2'.  9",  read  4»».  2^.  3". 

24 21.  for  ,56",  read  56'.     And  in  the  same  Example,  the  daily  variation  of  the 

Sun's  Right  Ascension,  with  which  you  enter  the  Requisite  Table  XXIII. 

is  taken  from  the  Nautical  Almanack. 
37 5.  for  VII,  read  IX  ;  line  6.  for  VIII,  read  X ;   line  13.  for  VII,  read  IX ; 

line  1 4.  for  VIII,  read  X. 

vr 
62 19.  dele,  **  and  is  therefore  =: '  X  sum  (S)  of  the  sines  of  the  two  hour- 
cos,  va  ^ 

angles.'' 

....211 At  the  end  of  Art.  368.  add :    Her  libration  in  latitude  is  about  10®. 

....  324.   line  15.  for  Sun's,  read  Star's. 

....  330 To  Article  523,  add  the  following  Rules : 

For  the  Aberration  in  North  Polar  Distance. 

.  in  frst  or  /..  quad,  of  longitude,    ^f^  '  ;  ;  1   ^^.Jll+ll^^ 

(withNLat  f  *'^"^'j  +  :S^3   f  =-^- 

«  in  second  or  third  quad,  of  longitude,  \  ^j^j^  s.  Lat.  .  /  .  )  (.+  3«  -  2?  ) 

Let  S=:the  Sun's  Longitude,  and  take  X'^S  so  as.  to  be  less  than  6'.  Then  the  aberration 
in  N.  P.  D.  =  —  3f  X  cos.  (X^S)  ;  and  if -X^5  be  less  than  3»,  the  aberration  is  —  ,  if  greater 
than  3%  it  is  -{-. 

For  the  Aberration  in  Right  Ascension. 
m  in  frst  or  last  quad,  of  longitude,   S  ^'Z*"  ^'  ^^' 


#  in  second  or  third  quad. 


.f  longitude,   S  ''''^  N.  Ue. .  .  .  I  f  +  2  -  3- ") 

(.with  S.  Lat.  ...f        .t  }+3'-Z  {        ., 

^,      .^^      CwithN.Lat...f  *''^"^-i  +  3.-4  = 
of  longitude,  l^j^^  s.  Lat.  .    .  3  (+  2  -  3'  J       . 

Take  X^^^S so  as  to  be  less  than  6*.     Then  the  Aberration  in  Right  Ascension  =:—  Af  x  cos. 
(-X^5) ;  and  i(  X'^S  be  /w*  than  3%  the  Aberration  is  —  ;  i£ greater  than  3',  it  is  +• 

Page  381  to  line    2.  add :   This  is  upon  supposition  that  the  first  eclipse  is  a  Solar  one  ;  but  if 

the  first  eclipse  should  be  that  of  the  Moon,  and  very  near  the  beginning 
of  the  year,  there  may  be  three  eclipses  of  the  Moon,  and  four  of  the 
Sun. 

.  ,  . .  384 33.  for  second^  read  third, 

....  419 27.  for  after  or  before,  read  before  or  after. 


2  3 

. . .  .  431. . . .'.  19.  for  ->  read  -. 


Page 


nr 


H»iptM^taHMkflNH| 


HM 


KAMaiB 


ERRATA  AND    ADDENDA. 

I'age   499.  line   11./or(>ro  whitish  spots,  yva^  a  white  and  a  black  spot;    Hue  22.  /or  which, 

read  the  former;  and /or  resemble,  read  resembles;  line  33.  for  they 
appear,  read  it  appears. 

....  jOj Art.  72.     It  is  not  here  to  be  understood,  that  there  can  be  13  points  upon 

the  surface  of  a  sphere,  equidistant  from  each  other  and  from  the  center, 
but  only  that  12  equidistant  points  will  be  a  little  further  from  each  otiier 
than  fi-om  the  center ;  so  that  if  these  points  were  reduced  to  the  same 
distance  as  from  the  center,  there  would  be  loft  a  space  greater  than  the 
other  spaces,  iuto  which  you  might  put  another  point,  but  not  under  the 
circumstances  of  the  rest. 

524.    line  10.  for  U*.  29'.  42",  read  13«.  2(y.  42". 

527 21.  for  123<^.  50'.  16",  read  134".  23'.  30\ 

In  Figure  XXII.  for  G,  read  C. 

■  CCXL.  for  C,  read  c ;  and  draw  cd  perpendicular  to  SE. 

Since  the  publication  of  the  last  Volumn,  four  new  primary  Planets  hare  been  discovered  : 
The  first,  calle<t  Ceres,  was  discovered  by  M.  Piazzi  at  Palermo,  Jan.  1,  1801  ;  the  second, 
called  Palias,  was  discovered  by  Dr.  Olbebs  at  Bremen,  March  28,  TS02;  thu  third,  caiiod 
Juno,  was  discovered  by  M.  Harding  at  Lilienthel,  September  I,  1804;  and  the  fourth,  called 
Vesta,  was  discovered  by  Dr.  Olbers,  March  29,  1807.  The  following  Table  coatains  the 
Elements  of  the  Orbits  of  the  three  first ;  the  orbit  of  the  fourth  is  not  yet  computed. 


ElemeniM. 


.... 


Epochs  of  mean  long.  1 805,  for  7 
the  meridian  of  Seeberg  •  •  3   * 

Longitude  of  aphelion    . ' 

Longitude  of  ascending  node 
Inclination  of  the  orbit    .  .  • 

Excentricity 

Logarithm  of  mean  distance  . 
Mean  diurnal  tropical  motion 


•  • 


?  Ceres, 


n 


30.  12.    7,7 

326.  28.    4,4 
81.    0.  41  ' 
10.  37.  36 
0,0784699 
0,442004 

77 1^,0524 


$  Pallas. 


O         /  It     " 

18.  13.     1,4 

301.  3.  24,3 
172.  30.  47 
34.  37.  43 
0,2461007 
0,4417647 
771^,6802 


f^  Juno. 


42.  36.  36 

233.  11.40 
171.  4.  15 
is.  3.  38 
0,254236 
0,4256078 
815",959 


Dr.  Herschel  makes  the  diameter  of  Pallas  to  be  not  more  than  147  miles ;  and  that  of  Ceres^ 
161,6  miles.  Phil,  TVaiu.  1802.  The  other  two  are  found  to  be  also  extremely  small^  but  their 
diameters  are  not  yet  ascertained. 

Vol.  II. 

Page    27.  . .- Bc^n  Art.  871.  thus :    The  second  term  becomes  a  maximum  at  Q0<>  from 

the  apsides ;  the  third  term  at  the  octants  from  the  apsides ;  the  fourth 
term  at  30°  from  the  apsides.  Bat  as  the  first  term  is  the  principal  one, 
the  &c.  8lc. 

,    41.  line  15.  for  quadratures,  read  the  octants. 

.122 the  para^^ph  in  this  page  is  from  Dr.  Bradley. 

.  143 17.  for  0,1245,  read  ,01245, 

.  159 10.  for  first  year,  read  first  100  years. 

.167 Q.for  Fi\  read  fi\ 

.  174 10.  for  C,  read  c. 

Page 
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ERRATA  AND  ADDENDA. 


Page   176.  line    5.  from  the  bottom,  for  \  cob.  Z^   read  i  +  i  cos.  Z, 

...    ifiV/Y.    •    .    • 


.  ..  217. 

•  •  •  ^Hf^t 
.  .   •  TkH". 


5  5 

4.  far  X  -  tt;3,  read^  -  w'- 


•   •   •   • 


7,  for  sine,  r«a</  cosines;  line  10.  far  cosines,  read  sines. 

^'  Z^'*  ^  »  ^^^  TS  5  ^'"^^^  15./or  22,  14,  5,  trarf  —  22,  — 14,  — 5  ;  make  tkt 

38  48 

corresponding  corrections  below,  and  we  get^  IZ  7^.  36^ 
Ex. /or  78",  read  74^ 


. .  .471.  line   12.  for  5^5563,  read  3,5565. 


Vol.  III. 

To  the  second  Note,  p.  S.  Introduction,  add :  —  The  ipalae  of  M  for  the  hours  is  best 
ascertained  by  taking  ifs  increase  for  seyeral  days.  For  instance :  the  increase  for  12  days,  or 
288  hours,  is  435  (Table  IV.  for  January);  hence,  288  :  12  ::  435  :  18  the  increase  for 
12  hours.  Thus  we  may  correct  our  Author's  Table  V. ;  but  this  was  not  attended  to  till  after 
the  Table  was  printed  oflT.  The  equations,  however,  are  not  sensibly  affected  by  it.  The  epochs 
being  changed  by  12  hours^  we  added  17  to  the  epochs  of  AT,  to  reduce  them  to  Greenwich  ; 
more  correctly  it  is  18,  on  which  account  we  may  add  1  to  the  values  of  AT  in  Table  I,  if  it 
should  on  any  occasion  be  thought  necessary. 

Page      40.     line  37.  for  first,   read  latter. 

....   (28.)  in  the  Column  last  but  one,  between  0,0  and  0,0  put  — ,  and  at  the' Head  pot  ±. 

(178.) at  the  Head  of  Column  12  put  V*. 

....  (184.) at  the  Head  of  Table  LIII.  far  Aegombnt.    Longitude,  rMcl  Argument 

XXVII.  The  Author  has  given  no  Argument  to  this  Table  ;  but  as  the  equation  which 
he  has  given,  corresponds  to  Argument  XXVH,  we  have  assigned  to  it  that  Argument. 

77 Table  XVH.  for  Argument  XI  =  VII  +  VIII,   read  VI  +  VIII. 

103 far  Table  XV,  read  Table  XIV ;  and  far  Jupiter's,  read  Saturn's. 

In  the  Tables  of  Jupiter's  Satellites,  at  the  Head  of  Tables  X.  XIX.  XXIX.  far  action 
read  perturbations. 

M.  DE  LA  Place  has  determined  the  masses  of  the  Planets,  Moon,  and  Jupiter's  Satellites, 
as  follows : 

The  Sun  being  unity,   the  mass  of 

Venus  -  -  -  •  -   s  „■     ■  '  ■ .  I  Jupiter  •  •  .  •  •  s  -^-^.  j;*  . 

356632  I  ^  1067,09 

1  1  1' 

Mars  -..-.-=:  —--- —  ,        \  Saturn  .....=:  --------  . 

2546320  {  3534,08 

The  mass  of  the  Earth  being  unity,  that  of  the  Moon  is  — -  .   ,  \ 

The  mass  of  Jupiter  being  unity,  that  of  the 

First  Satellite  -  -  -  =  0,0000173231.        \       Third  Satellite  .-..=:  0,0000884072. 
Second  Satellite  -  -  =:  0,0000232355.       \       Fourth  Satellite  -  -  -  =0,0000426591. 


[xitely  published  by  the  same  Author 


1. 

A  CONFUTATION  of  ATHEISM,  from  the  LAWS  and  CONSTITUTION  qf  the 
H£AV£NLY  BODIES:  Comprising  a  View  of  all  the  various  and  nice  AdjustmentB  which 
are  discovered  in  the  Solar  System,  as  affording  an  incontestable  Proof  of  Desigpn,  and  esta- 
blishing the  Doctrine  of  final  Causes ;  together  with  an  Enquiry  into  the  Analogy  of  certain 
Phenomena  in  our  own  System,  and  those  observed  in  the  fixed  Stars,  as  leading  to  a  Proof 
that  the  whole  Universe  is  under  the  Direction  of  One  Being,  In  Four  Discourses  preached 
before  the  University  of  Cambridge.  With  an  Introduction;  explaining,  in  a  familiar 
Manner,  the  Principles  of  Plane  and  Physical  Astronomy;  Notes,  and  an  Appendix. 
1  vol.  8vo.  4«.  6d,  in  boards. 


o. 


OBSERVATIONS  on  the  HYPOTHESES  xihich  have  been  assumed  to  account  for 
the  CAUSE  qf  GRAVITATION  from  MECHANICAL  PRINCIPLES.  Containing^ 
more  particularly,  an  Examination  of  Sir  Isaac  Newton's  Hypothesis  to  account  for 
Gravitation  from  the  Operation  of  an  elastic  Fluid  ;  showing,  from  a  Mathematical  Investi- 
gation of  the  Laws  by  which  such  a  Fluid  may  act  upon  Bodies,  that  it  can  never  produce 
a  Gravitation  of  the  Planets  towards  the  Sun,  by  a  Force  which  shall  vary  inversely  as  the 
Squares  of  their  Distances  from  the  Sun;  with  an  Enquiry  into  the  Possibility  of  the 
^istence  of  such  a  Fluid.    8vo.   ls» 


3. 

Shortly  Kill  be  published: 

THE  CREDIBILITY  qf  CHRISTIANITY  vindicated,  in  anncer  to  Mr.  Hume's 
Objections  in  his  Essay  on  Miracles.  Second  Edition.  To  which  will  be  added.  An 
Examination  qf  his  Principles  aiid  Rea^ninc. 


DIRECTION  to  the  BINDER. 

t^  The  Binder  is  desired  to  arrange  the  Work  in  the  following  order : 

Introduction  ; 

The  Solar  and  Lunar  Tables; 

The  Tables  of  tlie  Planets. 

N.B.    A  Cancel  Leaf^   I/i/zWi/c^ioit,  pages  71|  72* 
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